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FOREWORD 


This report is one of a series of provisional reports pertaining to 


petroleum in the Soviet Bloc 0 The entire scries is intended to cover nr: 


phases of petroleum* natural gas, and synthetic liquid fuels in the Sc ;U 


Bloc., These reports are presented as an Intermediate step in consolic.afc? 


pertinent intelligence on the subject and not as a finished study, Jz. U 


(Consolidation of the available information* various reports and documents 
representing research by other intelligence agencies were utilised along 
vith the results of research and aalysls by members of the staff of 01 t 


It is intended that this series of reports will serve the following 


purposes : 

a* Represent a base for contributions sad ad iitions by CIA and other 
agencies actively interested in netroleun intelligence > 

bo Facilitate the selection of the specific and detailed gaps ±n 
intelligence warranting priority attention 

Co- 'Provide the basis for a broad study on petroleum in the Soviet IT 
and various studies directed toward specific critical problems 0 
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P ossible Future Soviet biinin^ Prog rams 0 

Available intelligence >l*s net ©oafcain sufficient inSaembim to S&i&LCy 

an actual general trend in Soviet plans foa? future refiner/ construction u it, 

1 b entirely pnobablSj, howt?^ that the Soviets do have an overall rofir.esy 

construction program of m» kind* It la furtbsr possible by mmrn of t-eoiraloEl 

• / 

considerations to establi.h the probability that the principal objectives of this 
ororall sehase fall wLfchjn the limits 'attainable by two distinct geajsa«2.1-5®^piaasp._ 



b ® said to represent prnticable esfersees© One limiting sehsa® msy be 

" 

designated as a high oitane rating program and the other as a Mgh general distil 
lat® yield prograia„ fhe two programs are stagier in that they «saophsfsize the optimum 
or pnwticabl® *d* in distillate yields in the ultimate analysis their fund*- ., 
jaental difference is in the emphasis pieced upon the type and quality of the distil- 


■ . ^ ... . ;' .y : ■ - -\i* y— a A- ‘C, • •• 

lateso a© higji octam rating program imolv©® , to . practioabX0 msgdi^ ia 'yields 
octane ratings and other quality ratios of gasoline^ The high general distij^; 
yield program involves the practicable maxima in distillate yields for a more general 
range of mt» t and it does not necessarily have controlling factors in tfcs quanta • 
ties aid qialities of gasolinSo 

Tiles laiting car alternate programs differ in. com®queuee«. Foe* ths processing 
of a glum quantity of crude oil the high, octane rating progress tjouM r@qs:i» 
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refining installations oci.&iderabiy more cordite in type and consMerafely 

extensive in structural material utilisation^ But as a result of this more 

^ ' ,, stated ia comparison to the alternate 

extensive construction, the/program wculd/rosult in a larger perce afcage yield, of., 

*' end a much better quality rating in, the gasoline product stocks® While tl: 

distillate yields woulri represent larger percentages of the crude in the a£ ; 

progrBi%, the gasoline portion of the total distillates trculd be a smaller pu^wwti** 

age of this crude end would have letter quality rating® Keverthelees for a vital 

utilisation of primacy structural materials metix aa etaal Khan a balance is 

maintained between refinery construction on the one bund, and expended apervviioo 

for increasing crude production on the other* the alternate prompts would p; sabahl^ 

permit the production and processing of more crude in a stated period of ti t j s 

* sufficiently to produce a laj r total quantity of the gesolinaso 

The progr.ua for high octane, ratings would produce quantities cf the bet as- 

quality gss&daeso The better quality gasolines would b» suitable: for the iquir-i 

meats of tigh compression engines .in a manner similar to the patttaia deeels; . -;i by 

competitive enterprise in the TJS®. This quality production would liosraaljiy p :x-feain 

to motor gasoline although tha program would also result in a greatly espa&ivjd 

*' 

potential for* -the prodaction of high octane gasoline for aircraft^ Xfc tha 

teaetii^ig program for yields of distillates of more gonami typ&s$ the 

would be preduahd with qualities adequate for the low co??press3>on wagimss y- • ;,t\ r .:t , 

t 

reported to prevail in civilian use itf the 13SR® Thn latter progj 1 *** for feW 

Soviets would reasonably provide for the production of jot fuels ao as tc • uduse 

the military requirements for high octane RVjas®, 

- 2 - 
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part I of this study consists of a survey of olausible potentials if the So d 
plans were predominantly directed towards high octane ratings o Part XX m m vrs 
► similar possibilitee if the contrasting program were adopted© Part 1XX a n.£:$mn i 
more probable and perhaps more realistic intermediate course © The following 
table provides a summary of the estimated and postulated product yield Which sm 
developed in detail in the i«xt© From % ha technologic al standpoint for tli© com* ' 
plete refining of a given increased natural petroleum production in the future* 
here postulated for 1955 for comparison# the three hypothetical progra&s 
infer about the same requirements in total mw refining capacities^ and differ 
chiefly in the types* complexities* and material requirements in the new tellitlr 
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Gsrralatim Natural Petroleum defining fields in the tISSR 


Esttaatsd 1950 



wi-.~ 
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~wi; 

Held 

fET—' mr 

Held 

SF” 

hot: 

field 

3«fe' Process and Gas Less 



T7M 

~57E 

~5^ 


“13 

7# 


9 -.6 

5 -.6 

I,9l§ 

fatal Gasoline Base and Blend Stcsks 

28 J 

33,0 

10,619 

27 c 9 


lti$ 5lt& 

30c 6' 

35, 6 

15.889* 

35c6 

Ii2,0 

18 , :$Qh 

Total Intermediate or Heavy Distillates 

2S.8 

§6,5 

9.6T9 

32,6 

3M 

16 8 952 

S6„? 

28,2 

13,961 

21.7 

22,8 

ix, m 

lashes, Waxes, £©a d Oils., TarSg Asphalts,, Etc? 

1 ok 

f -2 

2,778 



2*730 

53 

5-2 

2 P T30 

5,2 

5,2 

2,730 

Total Residual Fuel Oil Stocks 

m 

2fog 

11.U23 

25 . 9 

HJl 

13oh31 

2?,? 

gh.o 

lltoU36 

£? c 9 



Gnade Charge 

100,0 

100,0 

37,500 

100*0 


52 s OOO 

IOOoO 

100*0 

52,, 000 

100,0 

100,0 

5% ooo 

Thermal Cracked Distillates 

2,8 

2,9 

1,065 

lo6 

let 

8«6 

2,3 

2,U 

1,189 

2c2 

2,3 

l f l62 

?isbre®&®r Distillates 

0,0 


0 



5.956 

Jal 

5,3 

2,632 

OcQ 

0,0 

0 

Thermal Conversion Distillates 

i,a 

2,9 

1,065 

13,1 

13.7 

. 6„812 

T,U 

?o7 

3*821 

2 0 2 

2,3 

1,162 

Virgin Kerosenes,, Diesel Oils,, Ba^athas^ Etc, 

23,0 

23,6 


2M 

20.5 

IQ-lhO 

19o5 

2Qc5 

10 f Ui0 

MJ, 

20 o 5 

10,140 

Total Intermediate or Heavy Distillates 

25 8 

26,5 


32,6 

3U2 

16,952 

26,9 

28 2 

13 P 961 

21o7 

22 8 

11,302 


a "• 0 f rotrie tons per year, *“ 

. bo Charge cf estimated total ©rude produc&Lm 
@ 3 Gross product yields fro® refining units „ 

do Base and blend stocks shows for engine fuels such as gasolines 9 * true tor * 9 fuels 9 Diesel fuels s jet fuels t 
(&om ©f these finished bleeds mraM logically wtilise hydrocarbon s tocks not derived from natural crude oil), 

- li- 


no accounting shewn for finished engine fuel blends 
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I* Future T>etroleum Refining for ® ° 

Summary o 

Plausible New Refinery Constxnc^r ^ IfiHiii" 

Catalytic oracking is a basic process -ca? high relateva yield of bxg,^i '-c-tan* 
gasoline in modern refinery practlc © 0 o?*£,d;ag xs aucxXloeey to v*.i : 

catalytic cracking for practicable balance in opera^ism^ and fron tfea w.apcL* > 
of ppy^imyn efficient in recovery* the cfi&£ytic alyiation types of gats c v.* 

are supplementary even if not strictly auditory* ‘to cc^der to o^iplcto ..• baX ,- : - 1 .?e 
v jfth re^ct to motor gasoline quality* th^mal ro&^fctor* 'Steads to tov ,.<rvanv 
although more subordinate or secondary status^ The percent study ag&umc^ ' --^t 
future Soviet refinery construction Kill a retain a ballade to total retota, t;a|r ; . 
cities for the conversions as above described* at lo&st compatible wito ‘Wt com- 
petitive enterprise has developed, in the 1 IB*. This balanced construe- 1 ion .■• r sir»o -vd 
to be attained by 1$$$ for analysis purpo^s* All rash asaumptione sre a fat* 
convenience to illu strate the calculation of plausible potentials* acd %hv, .s&sui> - * 
results are here considered to be in the *tfitego®y «$? possibility rather 
probability o- 


HHe** refinery constructions are postdated in this taralysto with resfr.-.. a?:.ci 

to the refining facilities estimated to h-sve been minting to 1950 * M/ws ble r 
of the «n0W tf capacities are selected upon the? basto of central points for 

service to oiX^producinc; regions and furt )*& for ttai dtotribution of oil .: • •>- 

ducts a These plausible sites are correlated Tilth erbtor.tes of the probat 1 

1 ? 5?5 Soviet crude productions by regions * 


. ',30 
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An assumption is here tmde tliat all fo-a- of the Iloudry Catalytic system 
projects idll be completed according to jauger designs*; a*d that three sinr.a? 
plants trill be cor.jpleted at designated critical rcfirdiig centers^ prior to 'F3 
adoption of plans to construct plants for a aero metier n vi rculnting«l>3& cm- ...lytic; 
cracldLnc teciinique® The latter uould replica the Ilcmdgy cracking procssr 
in the construction prograru It is assumed that tl le Soviets rill select nr.c :>f 
the most advanced processing deveXcpa0nts s the £lv£& Catalytic (;racl,.iig 

rrocoss, to replace the Iloudr/c bites and capacities of the hypothetical vxist 
catalytic cracIdLng systa.io arc as shotm balar^ with capaci ty ratings g iver. : a 
tenas of virg in p_as 
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Postulated Catalytic Cy aojdJ tg 5ystgrog :Ui t he U3S j 

Dm«sd I'kterlc Tons psr T«nr 


it«r jwm g* w * 


Catalytic Cracking Sjyst' s a •» 


lo SyatogB Assumed Existing la 1$$Q- 
Qurev 
Orsk 



• 0 herg« 

a$a 

Qfcpcsifrff 


360 

Ho'jjdsj 

2lk 


H 0 "Mew" Systems Assumed Completed After Igfc and 


Kuihyahray 

Houdxy (LandHtease) 

380 

Krasnovodsk 

Houdry (Len&»Lesre) 

380 

Baku 

Haudry 

‘M 

Groszy 

Houdscy 

380 

Ufa 

Houctey 

38tt 

Moscow 

Fluid 

618 

Orsk 

Fluid 

99& 

Odessa 

Fluid 

i»m 

Kcesacaaolfik 

Fluid 

33 a 

Baku 

Fluid 

3 s oco 

Tashkent 

Fluid 

Soo 

Erasnovodek 

Fluid 

1*000 

Tuapse 

Fluid 

1*300 

Saratov 

Fluid 

too 

Ufa 

Fluid 

liOG 


# Honriry units include supplementary (sstsalyti© isioKf isgo 

In the two lend-lsase Hcudrjr system projects awa*& tc -him hmt assist:.; 

in 195Q S the Badger design catalytic alkylate production capacity of 90 thee 

tom per yeas is considered to be inexudedo TZtn ®j3e*> J Boudsy aisl Sit. 

systems arc assumed to include additional alkylate production capacity total 

1$U20 thousand metric tons per year* In all refining iaeUuties assuasd to 

- f * 
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been existing in the USSR in the orly other catalytic cwrtcm cecity 

i 

id represented by 80 thousand metric torn' par year of t&&nlcaX isiocx&ani. yr©« 

dnced in the coordinated polymerisation and hydrogenation units y ¥0.: 

In the "new* refining facilities hers postulated to be constructed by tte f.ovie'v 

the only other catalytic conversion capacity is repre .served by a pol^Tsserf ration 

type of gas reversion© The latter capacity is in connexion with tho Xe^laasa 

Houdry bystem project at KTasnovodsk* and lo included, as designed .by Bady.^ to y 

10 thousi&nd metric tons per year of polymer gasoline .protict^ J 

With regard to non*catalytic refining It is hare pmttilated that -opy^ble 

installations will consist of facilities equivalent to those estto&i c4 t-;. .\we 

existed in place In 1950^ plus the w :new w facilities r$qa‘lred in the rari: v are-, 

to complete the hypothetical balance* , Estimates for tha USSB show that by aady 

ing 1950 crude distillation charge capacity was about 20 'Height percent :! a esse::-; 

of the total crude production© This is a normal ratio c-^patible with mt-d-rn 

practice in the US* and the same relative at atus is Included for the USSS ■ r- ISb' 

The following table provides a summary of the USSR raining ^apr-citt;^ by* 

fcyp«% estimated or assumed as above stated© ■ Here tha tatpaolty ratings of 

charge rrtocks except that they are shown in terms of paraiuot for the- rev-. ;ion 

and hydrogenation units© Cracking and reforming units constitute all fa r'hilloi 
j 

with thermal conversion capacity ©. 

- a - 

S-E-C-Rf-2«T 
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Estimated and Postulated Refi n i n >; Capae iti es JLn the U S3R 
Data for High Octane Ha tin g Progr am in JL95j> 



Thousand Metric 

Tons Yea* 

Type of Facility 

Estimated ” 

Foisting in 

1950 

“ Postal i&ecf 
19gg * 

t iilated 
9“ al 

: ; *"• 

Crude Instillation 

1)1, 920 

17*W0 

^ . s- v ;>-> 

^: r \ 00 

Thermal Reforming 

989 

1), 107 

iy>96 

Thermal Cracking 

16,312 

2,056 

Xt>;68 

Total Iherrnal Conversion 

17,301 

6 , 163 

z:J,6b 

Roudry Catalytic Cracking a/ 

75k 

1,900 


FIut .4 Catalytic Cracking aj 

0 

10,216 

Id, 21 6 

Total Catalytic Cracking ^ 

751) 

12,116 

12,8/0 

Alkylate Proauction b/ 

90 

1,1)20 

i^Jio 

Isooctane Production kj 

80 

0 

do 

n olymer Gasoline L J ro auction b/ 

0 

10 

.-vO 

Total Catalytic Conversion 

921) 

13,51)6 

ll 9 /O 

Total Conversion 

15,225 

19,709 

37 s ?jli 


b° r^t S i nClUde sup plementary cat.-a.ytic reforming 
bo Catalytic gas reversion* ’ 

c* Catalytic ^ as reversion plus catalytic reforming. 
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Since total crude production constitutor potential irclgeraue charge 1 ; r.tfin- 

i33g In a country d the foregoing USSR data may be resolved relative to the j.mi : silnso. 

eetimtes of Soviet crude oil productions^ and ooapareti with the US status ;rt: 
Caoacity Ratio Corooarison for 1955 ’ High Octane Rating Program 


Relative Weight Ratios 
Annual Basis __ 


USSR 


Type of Capacity 

Eitlmted 

Existing 

1950 

Postulated 

for 

l$5g 

I 

BB 

^ Igg 

Crude Production 

XoOCO 

XcOOO 

1*000 

Crude Distillation 

lolS'8 

1o20Q 

1*192 ' 

Thermal Conversion 

0 o l*6l 

OjiSl 

0*395- 

Catalytic Conversion 

0o 025 

Oc278 

G«J.lS 

Total Conversion 

Q<Jj86 

0 0.729 

cum 

The following table shows 

the geograpMs 

distribution 

i of the hypotte 


USSR capacities for ?$$$* As thus shorn for thems! refecting tfco total r-’ : a tiro 
charge capacity is within the rang© of US practice it* o» & weight base. * oca* 




10 
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of the estimated average crude oil production*. For Soviet thermal oracr. J4. 
the corresponding percentage i© about 35»iw f isrraal conversion capacity In k:-r $3 


includes a relatively small quantity of production by thersmli gaa ramrslogio 


Postulated Capacity Data for 1255 in t hm USSR 


High Octane Ratin g Tt ro gram 

^ its 


Capacity 

Southwestern 

European 

Russia! 

Soviet 

Caucasus 

Southeast^*! 

Bi^r^pe&n 

Russia! 

Soviet ’Eorth^n 

Central European 

A©i£ Russia 

Soylftt 

Far 

East 

mx.y 

fiit.-W 

rot XL 

msd 

1955 Crde Production 

20,^00 

11,000 

19 , 60 c 

i ? ooo 


$) X ' 

Estimated for 1950 

26,850 

£ 

J IS “*w 

8,765 

1*280 

! S 6 


Added "New" 

0 

m m 

llc a 2It 


-5* 


1955 Crude Distillation 

28,850 

8,830 

22*975 

1,580 

l|l5; 


Estimated fear 1950 

0 

218 

771 

0 

-W 

m 

Added n New" 

1,061 

WidBmamm W 

, 35U 

2..6DX 

_J>£ 

- 

Ijh&S.n: L 

1555 Theiml Ref onaing 

l s 06 l 

572 

3 9 kV- 

52 

/*■ 

i f 

- 

Estimated for 1950 

6 $ 086 

3,721 

6 s 03X 

UTli 


i6,31£ 

Added "Kfcw* 

272 

0 

isM 

__,0 

r 

Mil 

1955 Thermal Cracking 

6,358 

3.721 

7 a 8l5 

h?h 


18,368 

Estimated for 1950 

0 

75k 

■ 0. 

n 

* 

75 k 

Added “New" 

a/ 


2,8?6 

ME 

M 


L$. 0 S 

MS 

1955 Catalytic Cracking 

6,732 

3,630 

2,178 

33 0 


12,350- 

Estimated for 195Q 

0 

89 

0 

0 

i. 

as 

Added "Hew" 

790 

33? 

..255 

J!£ 

* 


1955 Alkylate Production 

?90 

1*26 

255 

39 


1,510 

Estimated for 1950 

0 

0 

80 

0 


00 

Added "Hew* 

o'a/ 

0 

0 

0 

£ 


1955 locccti no Production 

0 

0 

80 

0 

c 

80 

Estimated for 1950 

0 

0 

0 

0 



Added "Hew" 

0 

10 

0 

0 

A 

30 

• rt - WJ 

1955 Polymer Production 

0 

. 10 

0 

_ 0 

; 

JL w 



Houdry 

Soviet 
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! 

Product Yield Potentials ia High cetane Hating geeg sm-. 

Quantitative and percentage product yields indicate the ultSsate .poter^: £s 
in the program for high octane ratings* The pertinent overall refinery yic.. ; 
are presently calculated upon the basis of erode oil charges equal to the x- jcetiv- , 
total annual productions estimated for the USSR* The ovulations further .:hm t&e 
fi£3S yl*Ws obtained from separate processing systems, based upon this cb «f 
the total estimated orude production* The re sulting gross yields are in .XL «= 
weight balance with the charge, and. they shot? the gross nan-gaaeoue {i*<s©, ? rvly 
liquid) products tfiich have economic use, pit 3 a yield sneounfcing convarder: 1; • 
classified as process loss* The latter in fes® consists of the tail cr rei . ; „y 
gas generally utilized as fuel ga% plus the carbon deposits and icsidemtal -. : ixto 
featuring *he process* useful heat recovers- is often obtained by subssquer <.***» 
bustion of the carbon or coke deposited in the process, and this is espodal 1; true 
in the cas j of a catalytic cracking operatic * 

A convenient and consistent basis for ct-isparison it* provided by aatsi«ii.g ite 
estimated total orude production to be the charge to refining* upon this bu#Ls 
the art oil product yields ray be calculated, for consumption if there io fm u ur 
prorating of loss factor® to the gross product yields, providing, that the pi- 
rating properly accounts for all miscellaneous oil loos or 'UjavsiXabtlity the late 

tar prevails in addition to the refinery pic cess lose in tee general pntre2.-M.sa 
industry o Relative potentials are here indicated by cosyper.'sg the gross yi j 
including the products suitable for economic use* The. conparlecn directly involves 

the prodviction of stable gasoline base and bland stocks* ‘She latter serve :x a 

‘.'12 - 
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suitable basis of caparison sines approximate calculations of practical gs-.oiii** 
bland* have inferred no appreciable alternation in the essential features o. the 
oomparisoiic. 

A primary objective of crude oil processing usually rotates to the probation 

■ ; v •’ 1 . . ' . 

i 

of fluid (i*e**. mostly liquid) fuels for internal combustion engineer .the 

i - ' _ • 

nant considerations generally relate to ths reciprocating o* piston class a the 
©ngineso She turbine class of internal combustion engines is^wwswer, . bs&njjg 

increasingly important for the jet propulsion of aircraft even though the 

* I 

direet-firsd gas turbines remain of minor corsequanoeo The high octane rat: r pro^ 
gram places eaphasis upon the gasoline varieties of internal oombiurfcicss ang5 * fuel. 


An indirect inference in the present survey is that the Soviets will hare ecojcad* 
use for the potential gasolines, mostly applied in the usual, manner as fuels ..’or 


vUe spark ^ignition (i 0 e s ^ Otto^cyclc) type of the reciprocat ing class of in: rial 
combustion engines. This use would be in addition to the in* of gases f ad o: ,.er 
fuels for the Otto-cycle' engines, particularly including volatile eondersste- 
(liquified petroleum gases, or IK}) as a substitute fuel fer the true gasdi: a., 
where the IPS are mostly derived from natural gas fluids although they are t;o, situ 


obtained in crude oil refining and the synthetic oil industries* Honeror, ti:. cal- 
culmfcions do take into accounting the utiliafiion of #uels of the kerosene %, j iii 

- j i - 

iteavy duty '?btct-oyele engines* But while yields are- postulated so as to ins] . Jc 

3 

£uel& of th& ILghter varieties for tbs con^r€:sai<a3p4gial*tioa (i 0 e« s 

• _ . . j '4 1 ‘ 

t^pe of the piston class of interzafil oca&bustjoa engines^ s«;i wodifioatien ml: ± bts 


*9 


necessaiy to account for considerable requirements for the kvavy Diesel iuela i’U% 

' ■ ; I . ■. I . . . 

the Diesel oils of the so-called marine and ?b*itar varieties)* .Mention has - >r^ f 

* 13 ^ 9 " “ ~ y 
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been mads of the separate consideration of j sfc fuels ter a:>rer&fi» 


The following table suaaaariaes the QOKp&dscm of yield pctej^jCLr tet 
re i il ning g referring to the estimated cmca 11 opamtim .in !9*fe rad cnr-s. 
hypothetical operation for high octane ratings in Xn oal.©uJating ths: 

yields by types for comparative purposes^ thi* overall processings mm tbvlr 
smch generalised,* simplified^ and in mm& e-mm idealised idtfe retpmt to 
probable actual operations* 


- Hi'-;, 
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Grossjftelda in JoKlst Refiniaf. 

X ot >0 operation Versus the Oce ration i or Hifth Uctane Rating 
fields in Thousands of Metric Tops Kith weight P-wasotegea 

jw uiii^ .erriMii £;;■ ^tB^-aua&socwraat^ r t.«s ■» v-jaweMOramna!* , «>:v ****■: 

EstJ.mt«d 1950 I^poihaii 

Pro^ esaing ffl db O cfcwaa 

tt W TI f *r«tWlQl n I r I - III* -■•<^e«jrrl*ljir a r1lF> il -i~ — '->■ - r^v , - 


Type of Held 

Gross 

Yield 

Percent 
Crud-3 . 

Gross 

Yield 

Motor 

2,?21 

7o26 

l e S93 

Aviation &/ 

l o 0l8 

2«71 

1,337 

Total Straight Hun Base 

3,73? 

9c97 

2,730 

Thermal Rnfonaed Base 

72U 

h%L 

«v> 

St* 

SM 

So 

Total Bases from Virgin Saphtha 

U s 463 

Heso 

6,1, 60 

Motor 

23 

0*06 

1,226 

Aviation 

186 

OogO 

3s, 266 

Total Catalytic Cracked Base 

209 

G*S6 

U s 152 

IeopentaoD 

20 

OoQg 

375 

Total by Catalytic Cracking 

229 

0 o 6l 

U,E67 

Thermal Ch-acksd Base 

5,776 

igoUo 

U*8?U 

Total by Cracking 

6,oo5 

16*01 

9,71-1 

Alkylation Blend Stock b/ 

kz 

0oi:i 

703 

Motor 

8 

0*02 

1U2 

Aviation 

81 

0*22 

hS& 

Total Alkylate 

89 

^AyP~U 

1,0.0 

Polymer stock 0 / 

O 

0*00 

1J0 

Isooctane <J/ 

80 

0*21 

tM&fewKfr* 

80 

Total Gas Reversion Blend Stock &/ 

169 

0oU5 

1,600 

TOTAL STABLE lASOXJNE 

BASE AMD BLEND STOCKS 

10,679 

28o5 - 

3S»gC& 

Straight Inn 

8,6Ui 

23*0 

ao^iUo 

Thermal Cracked 

Lp06$ 


iq.52 

TOTAL INTnmEDUTE DISTILUTES 

9,6?9 

2^08 

11,302 


(Ooabinued <n next page}' 

■Tit- 
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Gxoss Yields in Soviet Hefting (contMj 


1950 Oneritif/a Versus *■£* 

> Operation for Hifjfe 0ct«& 
(Continual) 

Ratinga in. 

1956 

Type of Yield 

Estissfted 1950 
Processing _ 

Gross Percent 

Ileld Crufe 

V&pcxmnm • ?? 

High Octane ? s ag* 

Groas Fcsr.rcrst 

Held Czvd*, 

LOBES, SPECIALTY RESIDUALS 

2,778 

7Jv 

2,730 


Thermal Reformed 

91 

0*25 

500 

j‘ v it. 

Thermal to’&eked 



2Si£& 

X6 :':t v ' 

Total by ^hgrma.1 Conversion 

6^U6l 

39*90 

lS^A 

2T-76 

Catalytic Polymer £/ 

n> 

0*03 

§0 

wi wnws ■A***'- 

jv?.c 

Total Conversion Residual 

7,U75 

19*93 

lOjiJSli 


Straight Hum Residua!!. 

hM 

!Qo53 

jy^9, 


TOTAL RESIDUAL FUEL OIL 

llrj;23 

30*5 - 

lUpliSk 

£r 7 . ? *> 

OVERALL PROCESS LOSS 

2*9hl 

7*8 

ll 9 98G 

; f ». t 

'[7 4 

GROSS PRODUCTS 

3 hiS§9 

92*2 

yijygi 

jr. 

TOTAL CRUDE CHARGE §/ 

37, $00 

100*0 

52*000 

10/:? 

Thermal Refor&ed Base 

72k 

1*93 

3,730 

? { 1? 

Thermal Cracked Base 

10i 

35 J# 

• kA 


Thermal Conversion Base 

6*500 

3.7*33 

8.601* 

L6.SU 

y 

Catalytic Cracked Base 

209 

„M £ : 

yti. 

J, fk 

Total Conversion Bas© 

6,709 

17*85 

13,096 

rt :8 

Straight Run Base 

hm 

9*97 


.5, •! 

TOTAL ST.1BLE GAS0LXHE 

BASE ST GOES 

io^im 

27*86 

15,826 

4 - 

v i ; - ** 

■■■ AV 

Catalytic Cracking Isopentane 

20 

0e05 

375 

0>72 

Qaa Reversion Blend St© dk e/ 

16$ 

oJg 

1,500 


Direct Catalytic Conversion Blend 

Stock 

o»So 

1,975 

;< >79 

Aliylation Blend Stock bf 

MB 

0 41 


i;„3i 

total stable gascuhe 
bimd sixes 

223, 

0-;>6 

2,578 

OU 

(Continued on nart page) 

' -0.6 U 
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Gross Yields in Soviet Refining 

1950 Operation Versus the .Operation for High Octane Rs.tir.F3 in 1955 

(Centime) 



SstJjfttod 3£5& 

Wyyxl": 

•.©tle&X , 

B5 ' 


Pr$s«»«faK 

mdi OCX 

* 3«W6 ? ilk* *>-*< ■***;* if#* 

•&r?& Pr >t 

—IgW a*. 



Gross 

Percent 

Qr-tm 

7>, 


Type of Held 

Ylgjg. 

Gm!a 

**wc i^fkiv. 

TXJiU ! 


h 

Thermal Conversion Base 

6^500 

17,33 ■ 

3„^db 

. V’ 

3% 

* Catalytic Craved 

.23 




> $6 

Total Cmn'r/jion Motor Base 

6*523 

17*39 

?*83o 

i f . 


Straight Am Motor Bass 

2,721 

mrfK :*TPr4*«tt? 

irn-*irfr*‘u 

M2I 


v.j6 

Total W/tor Bern 

9*2lA 

2U»65 

rg.j 32 

: C 

i'6 

Mofcoac OkjflAt* 

8 

. o«c* 

m 

C 


Pj a*®©? Strok of 

0 

Oo-OO 

10 

1 

m 

^Kg/latlcK Blend Stock b/ 

TOTtt STABLE KOTOS GASO&NE 

hz 


'/03 

•• 

. ^ 






BASE AMD JiLEND STOCKS 

9 s 29h 

24,78 

12*278 


2>0 

Catalytic Cracked Base 

186 

0,50 

3^66 

7 

,:'*8 

Straight. :.ia» Aviation Bass a/ 

1/318 

2 a n 

kiM. 


2.1 

Total Aviation Base 

1#2«* 

3«.aa 

MsQ3 

? 


Aviation Alkylate 

81 

3,22 


1 

,tis 

Isooctane d/ 

80 

0,51. 

80 

<■ . 

:3 

Catalytic Cracking Isopentane 

20 

2s:& 

575 

t 

:/{2 

TOTAL STABLE AVIATION GASOLINE 



«*■*» *&&«* 

* T>' 


BASE AND JLEIJB SEXES 

1*385 




bl 

■ a 0 ' Potential virgin, mphfchenla stocks* 

These poieaii 

Lai 

^gtfciLta*^*r<^WiTMii r>» *«*»* 

dftiOIS-C'; 

,/ 

1 

1 

1 

e 

§ 

1 

qpasldiiM 

utrlltoablc- id 

Lth othcsr s 

rvailabho 


avgas stocks in th® final 





bo Swm charge stock to aUqrlai io% eosanWally .ooaaiabing of 

' OTB««5tt 

.y.dwmet 

irtoak derived by crude 

rcdtaratag? r 

M am&kii 

tl'> 


j Co Polymer gastolin® at Kzmw 

1 

vodskoi 





jd* Daartwjd by hydrogenation cf «*; :Mnm p 

©Xymr» 




*0 Xu part as represented in 

isocetan** 





: fa Produced .to th© suppliant; 

ary catalyt 

ic refonaing 

to i 

•ha South* 

.T 

1 Catalytic Cracking systems, 

<* 





go Latex* estimates have indicated, a tota 

1 1.950 f-rcduc 

tier toIw 

; of near 


3So0 million metric ton^ fox* Soviet o 

rade oil* 





. « 1 ? » 

§rS"S=5“S-"£ 
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Possible Potentials in Finished High <&tan& Gasolines' 

As already noted in the preceding tentative tcKfei&a 1 s? 

have Indicated ’that the incision of practicable finished gaeoXte* bl^smfe • 
hare little off eat xqpan the generalities of the foregoing and qvrll^ 

taiive yield poetntial comparison* It is evident <> hearer ^ th$t certain a* 
considerations need to be analysed in this respect a Was present survey do*.^ :>ot 
in itself cover the general competition dateils actually necessary for ade*xv& s 'C 
ectaparisaa of the logical and probable finished gaaollno blende* In the ine^^es 
of certain of the necessary details it is ba&Umad that the- aroHlabla 
data are too £ to presently inrroat such a gesusral cc®^*rieo.% thou* h 
there are stedies currently in progress to provide t he jtaissing inf . 

nevertheless in the preceding yield potential. ca£pa*lpon$ it is 
certain that practicable aviation gasoline blends wild leave &mm of i he t.v^s 
base and blend stocks in excess relative to the others avtdl&ble* and that i .n- $ 
balanced titilisation the final motor gasoline blends wvld. need to absorb it; are 
relative escessestf The particular reference Is to the p&?,i*m&£&X straight i va mg&> 
base# rad especially so in the case of the 1S ; ^0 data* rhe given data feriK'^ <fc 
act account for certain additional gasoline blood stoste probably 1 ' uMlistd in sesic 
caeca to satisfy technical reqi^eiscmts^ and in. other eases to give wpidmm iiml 
gasoline blend yields odlth the base ami bland stocks . av&ildb^ 

S10 additional gasoline blend steaks ore of three general typs-Sy 'ihey racist 

cf volatile mogas stocks such as mtnrnl gMv;lir% ntdlistid* within vapor pressure 

# 

Xiaaita in motor gasolines % of high octane additives for avgas blends^ 

, « b 18 » / 

a-gf£^if2. 
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and of synthetic oil gasoiis® derivatives, consisting of has# and blesl 
of vwiocs typos o High octane avgas idditimi are typically required to a.^pie-wa- 
tha isooctans type of catalytic high octane blend #to cfc, ganswUy csoastiti^d 
technical isooctane and the usual aviation ollylAte. fhm, additives In quo -rldon 
are ordinarily tyelie hydrocarbons in e«n»*xdal practice, either nsphtteKO ;a> 
aromatic out usually aromatio 0 Important commercial source# of the additi -i-s art 


in particular processes of the apathetic oil industry, and in apetdal pree= vem 
(usually catalytic ) applied in natural, petroleum refining- 

Available intelligence on the Soviet synthetic oil iadustey it. not oxtfi tost 
be couplet# enough for. correlation in th# present surrey of potentislc,, ? fS 
derivation of the avgas additives from petrcle®, an impcerlanb prevailing prcc-aea 
in modern practice has been a type of catalytic reforming called I^drefflsml^* 
Catalytic aUgOatlon of benzene is also an important ctmerstial souse* of t ie ad.i> 


tiTOS * th ® h©na©ne is derived either from petroleum; or frcia synthetic dL\ 
processing c Current iateUigenos provides practically no iafostmtiwi with -ssps-st. 
tc the possible Soviet applications of ^drcforadng and 'mnmm alUy^ion., lAm 
gone# is further extremely fragmentary in regard to the reparted soviet use «f ; , 
and experiaentation with, special thermal reforming preoasius possibly prod alng 
aromatic additives from petroleum naphthas,-, i*h® latter are respectively knem a* 

the lyrolyeis and Dubrovai processes, and they both appear to be v«sy inefficient 

in results,, 
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■Although intelligence estimates have been made of possible Soviet ang&s. prod-ii 
tion tiirough fiscal 1953$ these estimates as e not ext ended to cover the potentials 
possible upon completion of the major features of the high octane rating prcgrsru • 
The procedinc comparison of potential yiel dr is made upon the basis of ultimate 
yields of aviation gasolines comparing yields as percentages of the crude irllh 
the estimated 1950 data taken as the basis c f comparison^ the' lypothsils&l Idgh 
octane rating, program provides for a larger production increase in the potential 
avgas stocks than in the total for all gasoline stocks* inferring to the estinetoc 
asid. nominal potential for avgas shock production m 195?0^ th© high octane retire 
program brings tills potential to a hypothetical crude percentage value in the TXut* 
about equivalent to the present correspondix g value in the T JS 0 The Latter was a. 
vain© appimiraately attained during actual VorXd Uar II opciraticm in the Ut> 

Lven assuming that the Soviets have facilities to utilise the l^o%hotlov.U^ 
expanded avgas yields in question* the utilisation of the ’ull potential uicuILc i 
presumably occur only in tine of total uar, similarly as La the US<> The high 
octane px-egrau facilities uould urssi-mably ath^arise have, utl.li5.at ice to 

a larger extent for the production of motor gasolines of still bettor quality* 
in lieu oi the aviation gasolines teiah conic bo . crodueod if roquiredo further 
technical considerations show that- the ^receding gonuval cxntLVison o£ yield 
potentials tfould still be applicable in this ease* except that the high octane j:at- 
ing facilities might have an overall capacity to coitvorc a sorioutat larger •crceait* 
age of crude into potential gasoline stocks-: 

- 20 * 
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i WSJf Mft* tM» 


1© Purpose of the Analysis * 

. Teohaioal data and available isrtelllgenee atx : i correlated in this 
to detaxtxdjQO "wtat night be a logical and advantageous program for the construction 
■ of nm ref ill i ng faoilitioe to obtain high octets® ratings in the USSR© In vie; m of %ht 
Halted availability of detailed tecfhnlcaX date on Soviet oil stocky the applieatioi.' 
of engineering factors is in large part idealised for thi** purpose© GonMdes^tlora 


necessarily beeosao theoretical and generalised -where definite intellige^a is fragjaar 
tary or lacking <, It is possible* ImwotW| to indicate optimum locations catsly 

tlc aad other units of designated slsa and type appear to be plaussibls «M pisnticalo 
Although the available intelligence reveals fe» definite facta is regard to tfe* actus. 
Soviet refinery construction program, it :Ls kaenss that the Soviets 1 ar» cnmatly gfc 
ing much attention to the theories a? catalytic refinings Conclusions to ■» opti 
program are hers developed &« a condensed critical survey of the eeoacey, gpplica=» 
bilities, a id lliSLtations of modem refiaay practices, and of the related todicatioa 
probabilities, and possibilities in the USSR* 


Ze> Basis of the Study > 

present study assumes that future Soviet refinery construction am attain 

a total relative capacity for catalytic conversion at least compatible with uhat 

\ 
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presently exists in the US* It in noted,, however* 'that this trend is not .firmly • 

\ ' ■ ' 

established as a prevailing factor in fee actual . Soviet plans e the present a butiy 
merely resolves . as an estimate of pr&ctible results if fee. trend does prevail «' 

This 'trend is one of two distinct and possible, alternates- that might he followed* 

depending upon the consideration. listed belawo 

" ' • . i . ' . 

&« For handling cracking charge stock ordinarily available in a giwn 

quantity of crude oil* the steel requirement 'is' greater for an optimum- ''©©nbi&atlerA 


of catalytic and thermal cracking facilities than it i® for themal cracking 
facilities alette# 

*b<> Compared to thermal ©racking the optimum' combination of catalytic 
and thermal ©racking gives higher antiknock rating and better quality in t lm' 
average gasoline o By typical processing; of a typical crude the optimum' combine 
ation also produces more total gasoline as percentage of the crude a For tha 


USSR processing this potential Increase is estimated to about 8# 5 per ©mb by 
weight* or about 8*2 percent by volume* 

Co If reasonably good prospects? exist for increasing crude production 
by making use of more steel* however* and If fee supply ..'of &teel limited in 
& given area of operation* the maximum, yields ot gasoline .and other ligjht' &%n *» . 
-ti Hates usually result by applying the steel to increase crude production -tmd 


noa-catalytic refining capacity In balance,. By fee alternate use of the atim? 


for a lesser increase in crude production wife nm catalytic and thermal ricking 
facilities installed to process the increase* the total - increase in gasoline yield 


'• . « 22 - 
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is generally less although the gasoline is 0 f batter quality and is a larger ' 

percentage of the crude processed., Steel and yield correlations such as these , ■ 

probably apply in tha USSa„ . 

While many intelligence reports show evidence of Soviet interest in the 
cracking and other types of catalytic conversion, available data on Swi 9;i , motor ' 

• •' - } * }>/- i. #> 43 3 

gasoline specifications do, not necessarily indicate .'anticipation of better quality 
due to sanded catalytic cracking* Contradictions thus result with respect to 

possible plans, and the present analysis is one phase of a 'general study of the 
problem* ' 

A variety of correlations- enter into the conclusions here developed* Emphasis 
is Placed upon catalytic refining potentials,, and among the basic considerati^^ 
the nest important pertain to the following data, 

*“ Available diligence with respect to catalytic conversion plants- 
el tee t asisting, or very probably in immediate prospect. In the ITSSR, Paeiliti* 
o.f this 'sort include cracking, reforming, ond gas reversion units, 

bo A condensed review of modem catalytic processes so as to '.select- the 
types probably the most advantageous for Soviet purposes,' From the realistic 
standpoint, the selected types aust come within the apparent Soviet capabilities 
for construction and operation. 


-mf;'. 


80 %titelas of e«»rali*ed yield factors in all cf the refinery processings 
assumed for the Soviets, Xheoo are factors . referred to the. average Soviet 
stocks an indicated by the best, available data. 


oil 
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do Availability of crude oils to yield charge* stocks for catalytic 
refining© As indicated by .analysis of the basic; catalytic processes, suitable for 
Soviet requirements * it appears that the Soviets primarily need the fundamental 
types used to .crack, virgin gas oils© Largo gas oil contents are characteristics 


in -the "USSR crudes* 


So Availability of straight run avgas base stock m derived from c rude 


oil© ' Ihis base stock is practically essential for bulk in high octane avaiti on 
blonds' in modern practice* It is indicated that the Soviets have • primary interest 
in catalytic processes because of the potential yields of catalytic base stodte 


suitable for 'such- blende* © 




f© Existing and potential crude distillation facilities© ’ The crude’’ 
would be required for the fractionation of. crude oil r to prepare the virgin ’gas - 
oil® for charge to c atalytic cracking on the one hand and the straight rim favm for 
aviation gasoline blends on the other© 

. '' ; • ' . ; ■' 

g© Existing and potential therm! cracking facilities© In order to 
realize practicable benefits from catalytic cracking *, thermal cracking in normally 
required to further process the refractory catalytic gas oil typically produced 

^ ^ t • V W} ^ J *fn ^ ,-f. . t-W 

-as the liquid residue© 

I11S if 111 

, . ■ ■. ../ ’ ' *>' ‘ 1 / 4 ;. 1 

ho Idealised refining balances for .the processing, of Soviet crude oil : 


production© Soviet requirements in;- this . respect relate .to a minimum yield of • " ,. r • 
residue fuel oils so as to obtain maximum yields of gasolines . and other die fci Hates* • 
2ft e special- 0 n.pha.ais then resolves upon «iw yield© • of high- octane? arviatiosu.. «’ 


gasoline blend stocks© 
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'• v *• ■ ' .. ; ^ , ..= ;> r t 

• -• • • V \ ‘ • 

i. Optimum sites for catalytic conversion .plants,' Site, flections 

' ' *' ' | , f ^ 

result from a correlation of charge and blond stock availabilities, c xistin- 
refining facilities* and distribution centers':/ ' ' 

■ • ■ • , • - v- - • • »• .. • * - ** ~ ''i y>f 

, . v vfr. ■ tyO ^v'%& 

** Befitting Facilit ies to 

Table 1, Appendix 1, shows basic data directly related to the catalytic 
process potentials. Tnese data include estimate* (1950) of *, crude production 


V.^ 4"Fc- 
i -J4?" 


K 8traifij!t mi 6 ** oline a^ilabiUty. and * charge capacities in the 


'h -/*'< „ • « « c 

eating nc^atalytic refining facilities; In these data . the crude production \^Z- 


and charge capacities are based ujon tm papers included in this report «n 


" A J ; , 




tMnU “ * 0,0 S “' d '* “««** **>*■»«« «. «. tawft. of ft**,. F 

in the USSR, and 'Refining of Petroleum X* the USSR,. The straight run gasoline' 
availabilities resolve as broad generalisations based upon available analytical ' l 
data for Soviet crude oils, l/ 3/ 3/ 4/ 6/ $/ 7 /« 

aa.tio,; ■>e»-o.t«yttc roftatoe fftliitio. ,« *«„ to bo o««.tr.ted „ 

lhI '' ty "”' > ’•** < *~ -V «™ ^ 

«tb «. tob.m 6 «o. f< „ nm ^, Stmam 

or u«M to bb, totter «*,<, tto todiootoa M , M « „» . 

bit.mted ft,. potential „er.i„e to «*, oil „««. fc ,„. 

*” **"•*» “ «*» rf *»*»- «o o.»»rod by footeote. ft I<M , 






If only the TOP polarisation and hydrogenation indtallnkons. and in addition , . 


‘ ^ CUrW ° r8k &Udry “ d «W suR®»ri*ed in «,e paper anfcitied 

Refining of Petroleum in the USSR, are assumed to comprise the catalytic conversion 
facilities operating In I960, the total catalytic conversion capacity was in ^ 
year as follows for the USSR a ' 
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Cracking case charge to Hovdry systems (Gam’, teak) 

I 

Alkylrte product from alkylation units (G vr&? P Orsk) 

Iso-octane product from UOP installed vm.ts (Grozny, 

Saratov, Ufa) 

| 

Total Capacity* 


I'etele 
Lfi: k iK 

fj ; f t '*'■?£' ’ 

99,524 


*These values conform to the conventions adopted in most xvporte 

3 

For the fundamental units in natural petrolebai processing, the onp&oity rat: ngo 
are conventionally reported as follows £ for the crude distillation, ordinal f oru-zfe . 
and ordinary reforming units, the rating is in terms of charge; for the reversion as 
supplementary process units, the rating is id terras of reacted product* 

The resulting 1950 USSR data compare with the corresponding US values i ■$ 
shown below v Processing capacities soul crud-s production bt£- be programed to os 
in sustained balance in the US- and the deficiency of -catalytic conversion capacity 
is clearly indicated in the USSR* 


S. 


m 


270.248 

'ir/ ,v n 

i , ' *<’ 

1,000 

■? r/ i’\ 

1,192 

1, 1:3 

0 ■ 395 

5,462 

0,316 

0:,0i 5 

o,m 

0,4£.6 


1950 crud-a productions (thousands of metric tons) 

1950 annual capacity ratios « 

Crude production capacity 
Grid© distillations capacity 
Thermal conversion capacity 
Catalytic conversion capacity 
Total conversion capacity 

j 

4o QgBaaO-SMgggir.. of foy ..ggyiHtJfeg. - 

In refinery operatloRB resulting in ** oaeatioal change or «owei*si-Mi 

! 

I 

in che molecular sturctures of the pev^lsusn hydiooerbcu a^pom'jsda] Ha >»*ua, ; , 
objectives per 1 tain to the stocks produced in the gasoline boiling range, i'h..* 
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conversion processes arc normally applied to 


increase the quantity o.t 


^asoj.i;i© 


fraction* or otherwise to in^rove gasoline quality characteristics g^jcfc at; the 
octane (i.e., antiknock) rating,, These conversion proonst.es ore dis-siuguiebo:! 
tuo ordinary distillation and extraction overatioms which cause no choi.acr.,1 chan.-;©,. 
Hie latter merely serve to fractionate, or separate, the hydrocarbon con.-ouado 
according to specified ranges in physical and/or chemical properties* In tho moat 
coin-, on practice,, these specified ranges are defined by nininusi an! larximu-a boi.liag 


points* True conversion is furtiier distinguished fro n the simple chemical trunt.ii* 
techniques, directly applied for removal or notification of impurities {typieedil-r 
sulfur-derivative and gun-forming impurities),, 

Conversion reactions may take place c/jiofly because of tiernfti or high, torn-' 
erature effects, or they may be promoted by the controlling influence, ©f ^tai^ats. 
Thermal effects are in general supplementary where catalysts pro predominant, an i 
extraneous catalysis due to container materials is on the otter hand seldom absent 
in typical, tliorml conversions. Catalytic conversion is. however, more selective 
and generally much more effective when applicable for specified results. As 
compared to the wide and extensive application of thermal and subs* .vtotly omtelyt*. 
conversion refining in the HS» Russia was late in adapting the techniques. In 
regard to catalytic installations, the Soviets appear to > 3 currently restricted 
to capacities relatively minor, all constructs during the pact decade or so. It 
is probable that the Soviets are endeavor' ng to expand the latter capacities. 

> 27 ~j 
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It is probable that these effort* axa having* £,xd vlll have* realistic mwa* is* 

it is here coOTonioni to classify hyds^cafte eenrnmdc>& vwm%iL®rm 
in three principal types* Th&ae ttoee . xwTti^sas cim* generall*?- €«><*** 

©turrent in any specific conversion process* vlth one or another of tt*& 
types predcmdnating^ Tame eraoldLng is the typo in^olviEg pyrolytii^ 
molecular decomposition of bearer a:rj& higher filing 
producing lighter and 2 *wsr boiling IrauMng is in this 

sense distinct from true rafcrjdag* a second type of eomax^io^ 

reaction and one featured by l^leettiar rearztUHgerasnto in "the hydroCi : ;rb©2fv 
without essential or major shift in soiling point x’&nge* tbs chief b#m- 
fit of reforming ie in quality iaiproTment, especially in the cctaa* rating 
of gasoline stocks*, It is noted that a&M processes of Syclycgemt&jss ami 
deiiydrogenation my be considered to result in >1 'variety of r^' 4 srsds% 
whereas destructive hydteogenaticro^ eldefly applied v-> ter and mddt-$J. 
stocks* results in a variety of crac«::ing» The third principal type of 
conversion reaction is rematan, consisting of the mtoOar eo£?Mr.ai£u& 
of limiter and lower boiling bydroeax'^oani* profteiii^ heavier and higher 
boiling hydrocarbons o lb* last type process rewrae* . *fcha result rxf 
cracking* and it is a process of gas I’trtnmdca ir, sset cranerotei- 
applications since the gaseous state la dually *‘ 6 ~ ®* or acre .of ti- 

reacting hydi ; ooarbon « * 

Existing Soviet iharmi ccKversicn £&cilitl&& appear to. bo s®est:y 
for crooking* and the instal'ieti.t^jns <!' this sort appear to bo rsIUtl'^iy 

«ja-' 

saetigasive* The Soviet thermal cs^ckin^ apparat^ *^0 tyj#. 
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of e<juipmei*b for the essential ae pr:l maxy typo of cm^eraiom crackling sounds 
to Increase the yields of gasoline and other light distillates obtainable fvm, 
natural petroleum^ Catalytic and thermal tracking however^ becoaae %■ ipplg** 

menbary processes in modem refining technology, together augmenting the total 
light distillate yields as comj>sred to the use of either form of crac king alor^ 
Catalytioally cracked gasolto© base tstocko hsem beoaso practically egsenttoi to 
modem high,<»octane avgas blends* In the relation jaUjylate produced by the usual 
alkylation types of gas reversion*, another toportant otook is . obtained far such 
blende 

5o Survey of Catalytic Crackirg Teolt^iquos for Soviet Use* 

It is assuaed that the Soviets Ik .to contimcd and will continue with a 
progmi of completing and constructing Hondry Catalytic systems,, The baaio 
is that the Soviets have capabilities for laamfactfire of the Houtlry psroca&j erjui^> 
Bent, and for installation and operation >f it 0 Useful patterns exist in the go 
preheasdve process and engineering designs furnished to the Soviets for the four 
lend-loase refineries*, with equipment for two of the latter pleats*, at Gurov sod 
Orsk B completely supplied and in a large part installed under US supervision* 

VSiil® there is no firm data on Soviet programs for the construction at catalytic 
refining units*, active Soviet interest in these refining processes is directly 
indxcaood and is further evident in numerous reports of Soviet research Hork 0 2 j Ji/ 
Intensified Soviet interest in the techniques is logical* and it is reasonable tc 
ass«o that the Soviets have been (and possibly still are) engaged in evicting 1 ;fca 
lead-lease Itoudry Catalytic Cracking planfcs 0 
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Xh» ton and Orsfc Hoadry plants are her© asstwed to have been placed 
on stream and to have been is full operation during all of 1»S0. Prior to terwi- 
nattcm of the Soviet lend-le&se arrangement 33& 1246 v the Kuibyshev and Kramevoon- 
loudry p lan ts were completely designed, and Hcudry equipment eras in part supplied 
for the Kuibyshev project?, In the US during wartime an estimate of 150 .mouths 1 * aa 
applied for the completion time of a catalytic eracfci»g plant, hut it is probaole 
•that sons additional time would he required by the Soviets. It is prebAlo* hsw^' 1 ' 
that the Soviets will hare had time to fabricate equipment and install ths Kuihysl . 5t- 
and Krasnovodsk loudry plants at least by the end of 1962?. The Krasnovedvk plmt 
was not as far advanced as the Kuibyshev plant in 194ft » but since the Kraaauovodsk 
construction would be in a milder climate compared to the' somewhat severe weather 
conditions often prevailing at Kuibyshev. «nd would bo furthermore just across tho 
Caspian Sea frest the important oil region at Balm, it is probable that hi.#; pr.vwr. 
has also been given to this Krasnovodsk projects, 

‘.0b© Badger lend-leaae refinery designs were boned upon technical aharaeim' ■ 
istics of typical USSR oil stocks.' For the charge end prndmet stocks the rateria". 
and wlontoie data were mostly calculated as pounds par hour ($/hr) end barrels 
per stream day, These data applied various service (irf., op oration time) factor? 
for the different units on stream. 5/ In the diagram; of Appendix D', the badger 
data are completely recast into equivalent values for the present imt©llis»nee 
study, in terms of metric tans per year and barrels per calendar day (BPCIS h 
Tables 2 to 8. Appendix p » show projected percentage production upon basis of 
complete recovery of the C yJ stock 4««arbon-&tc» acfihcatier hydrocs-bons). 
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fables 7 and 8 d Appendix 8* shcra? projected yields art percentages ' on charge* 
considering the stabilisation and fractionation efficiencies in the gas recovery 
systems* Tables 9 and 3.0* Appendix 8* raaolve the Badger design data fcr hypo* ( 


thetleal standard system of the Hoxadry and alkylation types* operating opon 


what appear to be Soviet charge stocks with average char aoteris tdc *$ c 


Average Soviet stock character i s tic a are derived fee the purpose af 
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t ii® present study by overall ? cortr of 


•>* an ?ax da tc eor. & .a nsc* 


in rxm&r intelligence- r^per 


las sit xm and in 


the individual. reports, the aval .la'bot data .on ou e;Mi-ac texi :Toic« 

are mostly fragQentxiry.., By analysis of a compilation oi u.e 


available- data in total., however* rocvoomhly consistent Soviet •• 


oil shoclr* 


are revealed as typical » Certain intelligence reports, contain the 
technical data in *o&» detail* uitii various degv^ei? rf completeness 
covering the different Soviet cdl*, 3 * 2/ 3/ <£./ ;>/ 

S±5£. typya of catalytic- eroeM»&: processes- are important sooner a.allxo 
These are available to the Soviets* and they bear* names a-s 

follows Hemdry* Fluid* Thar^f^ Cyelowroies, Ibdriil^ and 
‘.^Ipor seidp The six processes all -utilise hydrous alarums sllheato itay 
tyi^es of catalysts* ei fJmr natural or synthetic.. 

An estimte of potentials fbr Samlet, use -4. ponds upon a orittoi 
general review of the essential tec&mlocp, Th** Swiets would prehrejy 
compare salient features of the six presses* la cubline aa follm-ii,, 

Xu the first four of the eatalytie crucldng m^esr^s or syatana 
abtve listed 0^cndry s Fluids aM Cfre Icwersi&n) the tetajfc 

of liquid yield vary but little when darived by a ^.vea overall $c#w 
version of a stdtaMe hydxiocarbm charge* The respective yields of 
different products then vary within xtvther iiarrev* limits so as-,. to m 
generally cc(mpensati.ng, even though the limited variations my vepce*zL$ 
large ultlaato quantity difference* «Ute quality variations ray foe 
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liltetdee important factors to •'vma) Densely and q^-iJ ty of m£. 

food hue lit-’-le effect upsn in* In thcs* four syatoisa Tb-- 


lighter and lox&r belling charges to tend to bm*jvcr # a sH ghtiy 

higher yield of gasoline* nith goselina cot ••? arc-sati c. ? slighter 
higher lit octane rating* and slightly Jx-uer la baling point- range.. 
While a physical property function called xhe *f^rast»issatiOT factc-i 
my* serve as ciy* indiss to tine c^nre^ibillty of ‘tydrasoitan faeo aU-fl 


tills factor is not i n itself *r>nsiuve >.&th ra^peet to feeds aihe^d^e 

suitable for the few catalytic era^Mug proce^sey^ 

All six catalytic cracking potasses are effective updn al^ptette 

! 

(cjpen-.cha.ingt or acyclic) Iiydromrbtrs^ but the usual high«teilitig charge 


to them Is complex and of mL&ed hise P The pr^caoses typically yield 
catalytic gasolines high in the arv^aiis- type o? ©yell© cart:c;iy,.las 

hydrocarbons® Compared to thei:mXiy converted {^soliae jaredactSs 
catalytic gasolines Jrmre higher: cetane rating and are more susceptible 
to iha knock inhibiting effects of TEL 0 The ^sraekers all e&tis-a 

setae reduction in sulfur $ they thua eliminate some of the 
TTX s'-rseeptibillty^redaeingp am ofrtm eerroaiv'’: effects of sulfur 
derivatives in the stocks* All ai£ catalytic crocking processes 
wise result in carbon reduction and usually net dehg^dregemtion^ vlfta 
carbcxi deposited as coke upon the catalysts I to to excessive depebltier. 
of carbon upon the catalyst* the s&z processes are not generally appljU-, 
cable to the heavy oil residues whi^h contain c^JiRlt or tar ccnspe®^'it?^ 0 
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Charge stocks are usually virgin gas oils boiling below ?5u °F$ 

22 °AH (? 0 68 #/gai) to 35 °AFX (?o03 #/gal) In density© A© coK$*ared 
to the fixed-bed catalyst processes eu&h. as th© Houdry, the circiilritdiii * 
bed catalyst processes such as the Thereof g? *sflll s however, acooniodeio 
higher carbon deposition due to heavier gas o dx charge, or mm r* 
given charge, due to a higher degree of conversion* Among the six 
techniques, th© T 0 C®C 0 (Thenoofor Catalytic Cracking) process is the 
only one that will actually handle* residue charge without prohibitive 
loss of efficiency* 

normally 

The six processes yield catalytic gas oil residue© boiling 

above the gasoline fractions© This gas oil residue is about equivalent 

to the gas oil charge in density© The percentage conversion in the attendant 

process is conventionally given as 100 minus the volume percent of the residue 

or recycle gas oil, referred to the charge© It is noted that in corpaji^ou 

various types of 

'to virgin or straight-run stocks, ?4ie/converted (sue©, cracked or refo imd) 

gas oil and residue fractions are generally more refraebury* The latter tend 

to be mora resistant to further oraclduig^ and they result in more coke 

deposition upon being ©atalyfcioally ©racked* Because of this increased coke 

deposit, recycle or conversion stocks of these typers ara not usually clanged 

as fresh feed to the catalytic cracking processes* The catalytic prooessen 

although by no me ana always 

are fear the s&aa reason typicaHyr/^perated with the f reah feed cent cmee- 

through without recycling of the residue, catalytic gas oil„ If the recycle ratio is 
high enough the net yield of catalytic gas oil may be negligible an cat a. 5 yoxc 'vr.-:. 

Although the recycling 

- 3k ~ 
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generally results in higher relative yi*H$ gfcfcek.?'#- 

tdfcSi in tine conversion pewawta^©, the- recycling olfc© ;>o&u :*• * 

the fresh feed ©forge lapa^ities i& abs ..mit»-. Tberml ^rat-king li 

mat cases* .how<re&* 9 readily adaptable i;> the & tel ytie gas oil :re8^:ca># 

Riving percentage yields about equal to those obtainable by th-saw*?! 

cracking of the virgin stock originally diayg^. tc tfca catalysis* :: i> i. 
here assumed that the Soviets would not provide additional catalvtio 
cracking capacity for recycling* but wo ‘Id util i a : the lar^e ihar 

cracking capacity rlus relatively small additions to this as required* 

The Ifeiadry* C^elm/ersie% and kid** acid px nmtm v.<>' '*v:/yB 

in fixed, bods* Cyclmiataim ^or.4 r^q.an&i- Id oiarkinr result i& 1 • r s 

advanced degrees nr d&pths of rea&tlcn ir. the fxroKe&Sp ami si vary 

produce gasolines Iw in octane rating ^cmrtrt I bw >ta«3*- 

gaeolrlne^o Th* latter tuo relaiiTky simple ^rai^r^n 

and tlney are apparently -more $t-itahL«> ft' estrl' IS 3 refr^tuaiq;; rvla 

than emeklngu Cycl^oraim it tfsp<*:£nJL ; y effect! yith re?, retd: i.:> 

desuli^ttlz&iion* Srapenseii applies s ihm 

technique developed in Canada ^ and it. uo^s a t heap s^taiysb (ap€rd 

eating oil clay)* It differ from th : ? other "'Jr* catalytic f-rae’dng 
proc&33es in that the cratalyst io soni ^we-thiv-ugfc,, filtered cup v;d. 
mt r^genemtod,, "he nmfry C^taly&a Crocking pto&ta# -jx 3 :%x/nri\ily- tiv> 
first commercially su&efcs&fui technique :ior eatalytxc cracking* ti ;.* 
a process utilising etatorate reactor wuses of .orplex rqtda/fd 

with a complicated ax ray of aixu^nlr. el*# tart * onte .*!& erd ol**: trie 
motor valve jsjo Altat-ugh the Ikvdry c'faBkinr; c*£> .3 am t.-prravyi *r^t bads* 

batteries or series of ah* *e.n=.:^ proviui. far a. ra>a oontaaitmu f.'icv cm 
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to alternating sequencer of the reaction* purge * md regeneration 

cycles among the cases * Iloudry cracking is dependent upon complete 

vaporisation of case charge and case products© 

* ' 

The Fluid* Thereof or* and Hmidriflow processes proTd.de for a 
degree of simplicity with true continuous operation* ;lmamu®h m the 
catalyst beds cireul&t® in a cycle through the mm of cracking reaction* 
and then the sons of regeneration i&era the carbon residue Is burned 
off from the catalyst© In the Fluid system inlet charge oil vapor 
sweeps powdered catalyst into the reaction %cm $ aM regeneration air 
sweeps the spent catalyst into the regeneration tem* In the T©G©C© 

Systoa* mechanical elevators circulate the catalyst© In the Houdrlf 2m 
System* a .technique of recent origin* and apparently a syetm Incorporating 
features of both the Houdry and Fluid processes* regenerator outlet flue 
gas ijB used for lifting the catalyst© 

The circulating catalyst cracking processes are in general simpler 

in both equipment and operation* coinparM to the intricate Houdry process*, 

_ _ , , high yields of 

The Fluid and T©C©C 0 processes wore World War II developments for/high-- 

aasolines 

ootans These latter .two processes have effectively 

supplanted the Houdry in the current US installation activities© The 

Fluid process preceded the T 0 C©C© in date of original developuacAj and Vm 

former is probably the catalytic cracking technique meet widely applied in 

noi>-Cotmmnist countries today* in refineries under construction mil m 

in existing plants© It is noted that all six commercial catalytic cracking 

processes are effective in certain respects for the catalytic reforming of & 
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gasoline or heavy naphtha feed, particularly to cause deeulfturisation, Isomeri- 
sation, and dehydrogenation with octara number incr»se 0 However, the ailiea*- 
alumina catalyst probably has limited effect in the actual cyolisation of initial 
charge stock acyclics 0 For praotibl© production of srodera high«<jct®Ee avgas base 
the Houdry process, a second stage may lie needed as shorn in the Badge r design 
data far Soviet Houdry systanoo The second Houdry ntage servos for catalysis 
reforming, charging catalytic cracked gasoline produced in the first stage, Sirniiar 
two stage operation may likewise b® desirable for corrsEpondiag results by the f 0 : s j 0 / 

and fluid processes, 

(Oroe^through processing without recycle 

£s involved in the separate stages just discussed©) 

Early in 1$$1 in the US at least fiftyeavem t«parate Fluid Catalytic Crack 
ing Wstsas were in existence© Corresponding rumbas 3 mere 20 fes* the SpCaC*, fiv; 
for the floudriflow, 17 tea? the Houday, and one for the cycloverslon system© At 
least me Suspensoid plant is currently in opej-atioi la Canada A Flaid plant of 
large capacity has been installed at the /Ibadan refinery la Iran, in the i-Edt3e 
Easto la Western Europe with US assistance, several Fluid and a lesser marker of 
ToCoCo. plants have been installed, or .are being installed* Of* these six catalytic., 
cr a n king processes, the lsatdng Fluid technique appears to be the one most :uitribl-i 
fc«r Soviet purposes© Furthermore, it is apparent that the Soviet teeluiicfl, intell... 
gence agents could have almost as ready access in covert fashion to the Fluid 
process designs and plant patterns ia noa-Communist areas, as they actually have 

in overt fashion to the Houdry process data and, plants in the USSR* 
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labile the Fluid and T o C©C 0 processes are riot in, axy ultimate sense simple in 
either eqoipiaent or operation* it is believed that if the Soviets hem 
h^: : *;Tae successful in duplicating the complex Koudxy plants they could likewise* 
heoo m capable of projecting and constructing sm^hat simpler but more effwatarn 
plants for the Fluid process 0 It Is not improbable that the Soviets have- & prn^ 
pm for construction of Fluid cr vesy stellar plants^ and that this will ttto tl 
place of Houdry construction programs upon completion of the Ecmdry projects 
supposedly now in progres&o Although the ToCeC* precise features a relatively 
slow moving bed of pelletised catalyst physically stellar to the Houdry eatrlyjvb 
already in use in the USSR* and further produce© results coopatible with those, 
obtained by- the Fluid process wnere me is made of a more rapidly movteg bad of a 
finely divided catalyst* the Fluid is an earlier and more extensively applied 
technique offering certain incidental, ad-zantagos^ motor- ^vroUn** or 

Tables 31 and 12* Appendix B* shew typical. US technical literature data 
Fluid crackingo 2jy correlation of these with Houdry yields in the US ©art the USf 
(of© Table 9 V* the Fluid cracking yields of Table 33* Appendix b* are derived fa* 
"an average Soviet gas oil* 

Conspared to the Heudry process the Fluid offers economy in plant oans&^ci; 

and plant operation alikCo* The economy irtvolves reduced requijmrats of Intrics^ 

equips at* critical raw materials* utility commodities* and total, labor 0 The Pit 

process further gives definite relative yield benefits^ The technique hw taken 

lead in noxHloascaunist countries because of the various advantages* The Fluid 
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process is fee assumed to be the Soviet selection even though the T c C a c 0 
teohnlque would cause no essential difference ia results and mk> ghfe provide 
a So. iswhat simpler transition fee* the Soviets, starting with the Eoafay* 

At the same percentage conversions with sintll-r charge stotsk *< la 
onc®“through operations, the. Houdry and Fluid aptrcmw give shout the same 

i 

yield8 in aviation base gasolinsa and in the total (%* liquid recoveries,, 
But «fee the Iloudiy system produces sam refract cay fuel 
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oil (pel ynoT gas oil), the Fluid plants yield no residual nut suii^bia 
for thermal erockinge Fluid units farther attain the given percentage 
conversion with a lessor yield of gas {i 0 ■■?»*, alkylation charge steel' 
and tdth a larger yield of high-<>eiane motor nsphth? (!«??,» , naotor rosell:’*? 
In the generalised ease it is also practicable ftm the standpoint of 
mechanical efficiency involving carbon deposit, for a geosi&at higher 
percentage conversion to 'be obtained idth the Fluid process in comparison 
to the Ibudry (of© Tables 9 and 13 )© Since higher conmrsiori does not 
usually take all advantage of the fact that the Fluid units are capable 
of being operated uith acre carbon deposit upon the catalyst, the Fluid 
process charge can bo a larger portion of a given crude in ecnparlaon to 
the optimum ibudry eterge 0 Therefore from a given mlmm of erode oil, 
the Fluid and Ifcu&ry units are capable of ultimate yields of about the 
sane quantities of alkylation charge stock as \mll as of recycle gas oil 

for thermal craeldLng* This is considering the operations to be emao* 

nlus retreating (i*e© » second sta^e catalytic rexorrdng) as required 
through/uitfo the quantity of virgin gas oil charge and net percentage 

S*, , r 

eonversioa/higher in the Fluid plant's r > Further in comparison to Ifoudry 
cyst etas upon this basis, the Fluid units produce nueh larger separate 
quantities of aviation gasoline base, motor naphtha, and Isopentane^ 
Table 14$ Appendix B $ta Mates general comparisons between Ihudry 
and Fluid operations in terms of numerical results uMm the proems mm 
are applied to Soviet oil st©eks 0 

• 

® hO «■ 
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6«> S aryey of Gas Re versi on. T ec.bniqu& a far Soviet - Uaa* 

In formulating an est ixaabe of gas rarer potentials for Sfcviet 
use* It is necessary to consider purely technological corre.latj.oiu in 
aom&what more detail than is the case with cracking ,» Gas rever-s it n la 
represented in modern refining processes of prim impcrta&c*, verting 
for increase in the relative yields of gasoline stocks with special 
reference to high quality eompcments, The f nihility and applies bility 
of gas reversion depends in a large part upon various technical factors, 
however, and among these the following my bs said to be basic for the 
present purposes volatility or vapor pressure values in the liquid p*na a 
availability of particular types of hydrooarlxais in gases, isoBserisin an/ 
uasa duration in the molecular structure j of the gaseous cootponents and 
their reversion products * octane ratings of the gaseous components and 
their inversion products 0 

In cracking and reforming; the conversion reactions yield relitim.y 
largo volumes of excess gaseous hydrocarbons c In she 'typical ca&e sx>st 
of the refinery reject gas is constituted by cracked and refona&d g&ses* 
High olefin contents feature the latter gasei especially when -%km jasea 
are of catalytic origin* The Soviet s would presumably consider Elytis 
& is reversion processes for recovery of the reject gaseous stock in mart, 

n&efvl (i 0 «o> liquid) form in the ga.sol.ins blends* since the latter are 
tl-se lightest and moat volttil^ . (i c e 0 , lowest boiling) of the pr:ise:,pal 

liquid products recovered in petroleum refining* In th* usual MmvI ea^j 

before ga$ reversion^ hydrocwbr^ne in the refinery reject gas ocns:;.st of 

jp^Q 2 j bon-»atcci hydrocarbons ) 

aU C^ana lighter steaks produc'd, jOas tha . pcrofiactioii of C* tedrcsagtetw 
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exceeding the quantltifeo retainable in finished pa selins blends* at- e»..n 
plus the effective total production of C 4 hydrocarbons if pn<M%y U <$ 
be given to subsequent gas reversion* before maximum ratentic* in gasoils; 
blends Is made of the exponents not reacted in the gaa reveraion^, 

In general refinery operations the fbw-eartea iydwwsarb®.! iu« op %. 
stofrto are the heaviest and least volatile hlglM«t boilings of tj» 

components normally rejected in net gas if the refining is efficient,. 

In actual eases the C4 and lighter hydrocarbon gases are essentially 
composed of the simplest (and lowest) members of the simplest baurdogecs 
series, namely* the aliphatic paraffins and olefins,rcspcetivaly the 
oUsncg (saturates) and the ulkenos (single doable-bond unsa-taratts). 

The lowest paraffins also constitute the bulk of most eomen natural gs;, 
ctockso 

Simple paraffin and olefin panes therefor® predonioate in the available- 
gas reversion reactants except Where special hydrocarbons (usually aroma Ue) 
ere involved for special products {usually tow aromatic hydrocarbons), In 
typical balanced refining operations the gasolines contain all C t> / or C 5 
and heavier stocks* up to and including the heaviest or highest tolling 
hydrocarbons in the gasoline boiling point range. Within the maxfcasa 
volatility (i,e,, vapor pressure) limits normally specified* the ordinary 
gasolines can also retain in liquid solution a portion but cwdy not al 
of the C4 stock typically produced. If the volatility stabilisation of th- 
gasolines is ideal, mxLam relative liquid yield is obtained by selective 

- U2 - 
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retention of the least vctatila fraetian of tiuj stoe'i avraiatV* 
the simplest af the €/. paraffins } 

butanols the leant volatile cf tlxt paraffins ana olefins* unu m a g ./cv: 
refinery balance with ideal gasoline atabiiirst ion* the actual r-ci a^ry 
production of tbj n~butar*e my or my not be excess of the. 
final retention in 

In a given and efficient refinery buienc% Tr=rt;h^.i.iariy if ?ix& 

ere applied to react at least all available butanes* ttev* akse. r ^n:.txnj 

obutane and possibly some o«Jhuianf$ if t torn ar* alkylation typos gas 

reversion* thore is often an actual infeuffiniency of tbs .refinery C v ; hy&c* 

carbons then remitting for mxmurn vapor pressurm, and tuerc^nv; m’udu&s-;; 

yields* in tho flnztthecf gasoline blends a If buc-h & deficiency retructg 

practical benefits are eonmonly derives ny importing or- ether 

stocks* i&th oomr.on natural pas liquids including the usual natural ga&o - 

linos as examples* to 'be used for the finishing of gasoline blends* 0,v\ ? 

email quantities of propane my be used in throe gasolines, if t.ht; mxim^ 

TOpor pressures do not result, f rom uhe ether *tcdk» conveniently available* 

Propane has a clear octane number* of about 22 out in liquid *mte at 

100 its vapor pressure is about 186 peia,. 

The important gas reversion processes consist of alkylation anl paly*. 

tterisationo In eonsaereial applications of these- techniques, the rmetior^ 

depend upon breaking the multiple - bonds between -carbon atoms -of i-.assaturatM 

alipfaatlcs* The urisaturatee are nearly always olefins in practice,. 

Alkylation is the union cf an clef in with either a paraffin &>r an 

Typical ccemercial alkylation combines a volatile or gaseous oletrin iccsanonl 

C4} with a similarly caseous pamm* (eonoaaly 04), producing lionstd alijrle 

*- li3 ra 
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ot pteKtliw stocky theoretically fcioffinie usd d&jgxlly u iph in • ts 


ratift*. l jet&ttse of in fl 




Oet&£. ; r*& i2V f^*Ct j v Op % fciiti' CX^f i,££ j£sj CCv^iJ-tjVn? VXii* tKv ryil- i •.:«> ii: ; 5p< 

j .i;ppHratlon^ # . yielding 9 [Urn ttemor^ point f ^ arvrcit.io l;.:juid 

ine pt-aclitt* boillxp range* Typical &. <rc:.tie* ■ 


or rare rjt&n?ule.& *\? 


oaring* proto? ir^ nr ctei. 


with jrar^rstely high, octane- rating* 


jIv^ -ilre&’iy to- a y ^i*i cntrilyax *>f slHyifca-: 


isation plan 4 .** Hiissilar ae:>.i ratals t a^-ylx?.io.a uiii. &r 


’O -U U'.y UB 


pyirn&i’y in GcvieT. refia^ry ©wisty-jct, 


t?Mi ss'c^rsos, u. y r;h 


catalytic cracking pri^ex^,; h&lixi-lzcii >\i' tius rxia^tie 

tilhyl&tlait is for ilKt union of IsoLn&iije uxth b ucei^d^ Mi-h ~ 

octane alkylates* In a ^rograix to the yields of otd other 

it oeula be logical for the fovlcn.s xo .'iswsociet** &JLfcy2«txdP. wi •& 
Fluid crucRin^ sirsct j*ar jLy as wi/v!* thb l&xt&lrY 

In the usaril ■p&ttobzmi ig balance to ebcsJUi. aa^ira^ yields xf 

hi^h cet am f?*salAisu* including <*«$*&» fch? optix&m aviation celiiyla s* is 
tht' stock chiefly produced by V&e- chpssxo^i b^tw^^Ti ajx 

isci&enc i ox*r , ‘*t^rbc |, 'ii clsi!,** ji &ud i so*>wt&r;p ison&erie Four >ai C& .r cxf 

paraffin) * « typical gas reversion process t-hu# occurs with the 
ncrtfclly f^seouso The resulting alkylates in this ease are liquids eon— 
talking v,p to 90 vulu/se portent of cetanes ieighi^sarooi’ p&rtu'fdzij) ineliivlw 


§^a-s«' 
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lag S^S^trtoetbylpOTtaneo The latter is 'the reference iscoctani* with 
100 oetfrne number* and it is one of the t&resr isomeric cetanes theoye':4e;l':,:f' 
produced by the chemical ecrahlmtion of isobutsne with isobutene,? 

In actual alkylation practie-e, however* the? com-aon charge, ie a mixture 
tilth all varieties of the butoneo ffomvcarbon |araffins) and. butenes (four.-* 
carbon olefins) present and predosainatingo The norm! (straight chain) 
butane Is mostly inert while the chief reactions typically yield i^o oetatu ■$ 
according to theory* by the respective combinations of isobutane with i:m>* 
butene and both normal butenes and bu£sn&*2) 0 The resiilrivin^ 

alkylates are still sufficient for the typical, processing balance as rtobedu 
inasmuch as the allsylatoq have high octane rating (the aviation alkylates 
have octane blond, values cs&ceedirg 100 ) 0 lEgh* octane liquid recover is 
thus made of volatile stocks too high in vapor presmare for* large-- pe 2 *eii&&£t? 

inclusions in ■ gasoline (in the five possible butanes and butenes at- ICO 

t 

the vapor pressures range from about 50 psia to about 75 pda)* The maadc^i 
possible reversion liquid recovery is also obtained from- the available- rcau&ydz- 
gaseous olefins* (Baraffins are in general much more prevalent in pi;drolev::i 
'vapors and natural gas* in' comparison to olefins? Alkylation reacts an 
olefin with a paraffin* whereas polymerization usually reacts olefine -only) ■ 
Comereial reversion processes are both thermal and catalytic in type a 
The important eemnerelaX reversion processes are nearly always gaa rc^e^io;:. 
operations in regard to at least sene- of to rmwtant hydrocarbons* c* 

- k$ - 
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a lr«aa;.. ncial, CaUiyiic revisions uro math tore inperwmt to® tb 
typ6B Ui As is tnw where Shuraa and catalytic 4;sSsw< . 

elviis u vcireepondii-i, js-er eases, the therm l reversions require hit her 
te&pera cares and especial ly higher pressures (therml sll^latioR .vis « arrit.i 
on up to f,000 P»%» aK! theimi polywriaatioh is carried on up t,, ,: s otJO 

U-he sc-re <~*«r*K, and opting elation process, , s an u ^, sfc ^vs cable 
the catnip types usi* andirons aria catalysts, either suliW to {*,. 
• ^.^3 or hydros rtuartfc.).. The S , a.,,d 

^yi^Uon rations nr, generally mtweic* to toe four^arbon and a -a.®, 
olefins, and w the ih-oeric racfcvx m* nemd puffins, Therm. i 

- "-“"V 

lation las sore upon the lights olefine (eUiene and prepenO, a tt i 

will further veast all Anas of parutti^ IF alkylation U a acre a tent 

development md hao wwed &■■ h*> >' . .. 

' * '■ uu ^- ^ricx^t as compared fc-*> tte ^ ■✓•■ 

* ■■ s- 

tyi * 8 ’ ** rtaB6l ‘ * *«?** ratio retired for pnrsifi** : 

.relative to olefins In «* latter process; whereas the ratio can he ma*. 
factwily iveid down to a value of w* to thB formr. imi* an aquven, 
eolation of W tom s the powriTul aai a^rous hydroflaer te acid uat 
reactive to siliceous trials *** as eiaua as *41 as m n.uj* ; 
anhydvtou.s IF is relatively inert, to o^mry carton «u*l , ) - 

I^SC^ ei*ylat*m units were, propose unde* lead-lease and xmo fui ► 
nished te the USSR as previously stated. Intelligent,, mly^ tew 
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thfit the Soviets have continued to construct IIgS-1*^ s^kylation vx&Xa eiaijay] 
aa they have Hendry systems. There Is, on the ©the*- hand* no conte* llte* 
reason to believe that the Soviets have ignored the efficiency benefits tl 
the HF process, and have been usable to duplicate the maaerous W plants 
nou present in Western eountafioa, Eds speculative natter is, hcwetar, cs* 
smll overall importance in the present study. HP and IfeS0 4 aUtfaUoa 
units give about the same potentials;, and construction of %po 4 unit* my 
be assuned (ef, Table 10. Appendix Bj, 

Other important catalytic alkylation processes are the technique for 
bensene alkylation as previously described. These benzene aliy.ixiLici 
processes yield low freezing point amaatle J^drocorbens with eatrers-.uy high 
octane ratings. The medel-Crcfts reaction with olucdiawa chloride .»talyst 
is adapted in one process, serving for the alkyla tion of benzene >at.i the 
C 2 olefin, ethene. Theoretically than produced is ethyl benzene,, an ti, 
hydrocarbon tint my be dtohydr^enated to ftm styrene, the a«»atie dM*,. 
ativ® hydrocarbon that is one of the two reactants used in the synthesis of 
Bun; 3 rubber. L second process uses phosphoric acid catalyst for tie 
ablation of benzene with the Gj deSin, prepay ' The latter pruc** 
theoretically yields another ®a»tfc itfdrocarlsn, am. Butyl betsmm: 
result fron the catalytic alkylation ef bensan* with bat anas. Ally! txoa net 
such as these are powerfully emotive as high cetane additives for evp^ 

Tte Soviets possibly now apply, and night well attach ruck isqxw toast- to 
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the catalytic toossens aH^lation processes and even give prlmry statu* t 
then* i/hilfc b&m®m is itself the simplest of the arcmitlo hcmSegues-.;*. 
and has moderate volatility and high cetane rating* it lias limited use :tx 


avgas due to its high freezing point (41 °F} > 

Thermal alkylation is not cc&ipqrobl© tilth the catalytic to&niqut $ , 


in efficiency* V/ithout ^qulmleni catalytic processes availably that ml 
methods are* however* mmt±ms applied to aB^iato isefeutai© wit a cdfeanr 
and propone* 'Uith ethene^ neohexan© butane) ia one of 

isomeric hexanes (G^ paraffins) theoretical'^/ produced » Uith propose* 
tripfcane (2 a 2^3«trim , tliy , .l butane) is on© of four isomeric* heptane a 
(C7 paraffins) th<^retically prodi-cod* The ojjfcy lotion with jpropc-ne it 
very difficulty IfeoMcmne and triptane are both effective as Mgi octant 
blending additives in avgas* Triptone is to? o&rc.pmjerfuli^ ranking vitfc 
ethyl bensenej but due to the inefficiency of the thenml operations 
the Soviets will probably- favor catalytic processes for pztodtactica of ;i£g 
octane avgas additives* 

Comercial polyneri^saticm involves a process of pc 2 yiac- 25 ?i 5 ?ati -.jra Im rh 
technical chemical sense* That is to 3ay* the basic chmieol rm^clm te- 


olefin polymers by the direct union of two or mare molecules of lighter . 


olefins* A diner is the product if tm lighter ocdecules * fcrlw 


is the product if tliree mi lt% and so cn« The polymer is nfcced if the 


united lighter molecules are milks* and it is a copdyner if fes -jEdtol 

lighter molecules are alite* Therm! polynerl-z^tion tends to pre-hire 

! 

diners while the catalytic operations my produce higher polyjsors in at ILL 


I 

i 
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to diners* of a nixed gcseousi charge conduct*. a miff 

eo^**neni olefinie i»ly & > ^orally *4th octim r&U&c hi**' , bat :•':, 
a lover lew! compared to the comorcial alkylates described .*•#;• w . A 
catalytic hydro^e-riation type of relVsminf is u&m for the e«;^-riA : d ^re- 
version of poly ^ascline tc a -paraffinic pasolfm, with the mi.* 

constituents (i***, l^drop&ly&ers} iac^id^ ani very, M*ii hi octane mt&ttg 
if tii© olefinio polymers are isomer ie* 

The catalytic j^lyneri isaiion process** arc oorc e:ffitLU*oi and more 
widely applied that?, the ‘thermal types® Cccnfercial catalytic p^iy^Tiaatio*./ 
techniques use acid types of catalysts, ocmsi st.tn^ of ofcosphrrie (--rrtlic^ 
phosphoric) and sulfuric acids* th» ph^srJfce.iio acid process norm ally yielc 
a mixture of dimers and trimers although it my be ae that dime* 

predominate® The sulfuric acid process is less efficient and less £.ent?ml.': 
used* It typically yields a nixttm* of higher pftlyners alUismgh h JL$ lib- 
wise subject to control for emdh&sig upcai diir«.«rrs 3 

The Soviets are to*vr tc have catalytic ^lywri sea t ion Inst editions e 
the phosphoric acid type, plus* u plant for- cf'tXiyixc hydrogen mon tsitig 
nickel catalyst, where the la i ter is t.-ht ccaRarttia! prccsss uppur&tus usod 
to convert the polymer products to hydrops- iymar^* If Is reported hiat the 
Soviet polymerisation units are largely, usdd for the s^lsctlTC protic&clai o 
a eodixoer isooetene frcti isofcfiatnne, subsequently hydrogenated to yield Urn 
hydrccediner, rwforenee i8^oetane Xr . ftesphorlc aetd catalysis is fairly 
satisfactory fc>r this codizaer yields the jjdfmc s.cid proaeas is. 


- Ii9 ~ 
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supposed to cause mre selective although loss eaaplete imrs»i€ia ; 

While themal alkylation and polyrserisatieB wold not seas to 'bo veiy 
desirable in the Soviet plans because of inefficiency of the proas* sag* 
phosphoric acid catalytic polymrimtien would probably be include tat 
with secondary rather than prinary priority. Although nickel catalyst 
hydrogenation plants night alec be projected to yield high octane hydro* 

i 

polymer* (typically isooctane lydr^->poly22er s ) P using polymart^Uc-i jsroduc 
as charge mterial^ catalytic alkylation would probably be wore fcv st^l f\$ 
the firoduetlon of high -octane blend stock vi*^, P ima&t&m alkylate } a T ■:& 
principal vm of polyRerisatlon w&ts would p^bably ta to produce paly 
gasoline for- nogas blendso 

7 a Sur vey of rjafar oitir T^bniQuos f&£. CkM-ot jlse* 

Isoparaffins are- generally « •reactive to alkylation than a;r.3 tte? no 
foras* especially whan the process is mialytic, Alkylatieri (!.:&« f typlscj 
therml alkylation) rather t txm polyiaerlsatim £% however, %km u^aas tm 
direct gas reversion of nomal paraffins* The* nomil paraffine 
large portions of 'the net and final refinery gases* These. gaseous oorail 
paraffins ordinarily consist of the three lowest hmaXoguesp eht typi 

dry fuel gas ecaaponents (r^thana)^ Gg (ethane)*, and Cj {prop&a&J* 
IWbtttan© (n-C^) my be present* but it is not nsmlly in nuusk «»?#* a* 
Significant excess of TV-C4 gas would, not bo expected in un officers refine 
balance o 

Ccmorcial ^hydrogenation typt«s of tftormi and catalytic referring 

ore applicable to the normal xxu'affina above Cx* aouveriing each of Worn. 
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into an olsfin without charge it\ Zbt- foraola rmfcer- of carbon atomic & 
etm^ercial isomerisation type v? catalytic refoorminp' is also applii-abla 
foar derivation of on isoparaffin from the earresp&ri&ing norm! fxmit Zh® 

C3 ar«i paraffins are thus respectively eaircee of the th.re.g- ioveot 
possible olefin types j, namely^ ('2 Cj Ip^p-erje}^ and (latent s},- 

Iscfcuiane U-C4) is also obtainable by ismer lotion of n 4 ^> 

Chrcme^lumina catalyst is aaed. for the 1 catalytic dei^rdrcv^riit lew of 
paraffin hydrocarbons^ producing ^saturation In th* aliphatic hy&oe&ibon 
molecules a the catalyst consists of a inisciur* of chromic and alu&JCun 
codd es* with the cfcmrie cocido supported upon tho alumina metnerai &artl 
substance^ bauxite* The process in question, is representatives cf c taxata^ 
of catalytic techniques using: ::aotaiiic oadde catalysts* eom»3reialiy uppliU 
for net dohydrogt/nalioia of i&n~regidual ixydrctarbm charges 8 The mm 
techniques also serve for the destructive hydrogen# turn of heavy n : sidual 
ells and tjydrccarb^h tars* ffet&llic cstide catalysis of this general typci 
appears te involve both dehydro gemticb and hrlmreyjati^ depending ups** 
tiie bydbrocarfcen reactants 0 preforming Catalytic liefomlrig is a ^ariati m 
of much commercial significance, using molybd^riui^ catalyst* Ifydrtv 

forming specifically yields aromatic l^ydrocartxans by net. dehydrogeratior. of 
less unsaturated hydrocarbons* Topically subjected to are I'm 

earboayclic naphthenes f i«&o» csyc'ioparaffins or oyclocdtenes)^ and the 
acyclic (aliphatic) olefins and paraffins , contained in mphtbaso 

; - 51 - 
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RECHET 

Applied to butanes, the ObrorariOuaina oatalyfci© dslgnarogtaaiAon j'isi 
butenes In the first stnge^ and by further dehydrogenation the pstduet is 
butadienes, The latter is a dioleiln Ci»s #f on un saturated aliphatic 
hydrocarbon with two double bonds), and it is the second of the ti» rseeto 
used in the synthesis of Burn C rubber, A -variation of this ©ass tschniqu 
results in the dehydrogenation of ethyl benst-ns to styrene, the other *«- 
actant for Dum 3 rubber * 

% thermal dehydrogenation, a paraffin i 3 pyTolyfcieaXly cte**»foeed or 
dissociated into an equilibrium mixture of tydreccn and the corresponding 
olefin, so that the latter my- be separated or absorbed fmi tbs sane of 
reaction,, Similarly a» ia most eases where toerml and catalytic process® 
serve similar purposes, this thermal dshydrogemtie© is nueii leas affieion 
than the chrcsasaouaim catalysis, where the conversion of butanes to 
butene g my ameed 90t. o The thermal dehydrog&mtion equipment is illative, 
simple, however, and the technique has bean especially applied to nixed 
Gaseous charge where the product olefins are charged to subsequent gus 
reversion, with the gas rwersion process also thermal and thorafore Ilia*, 
wise an operation mldnc use of relatively simple aquipQent 0 

Ccmercial catalytic isomerization of n-butene constitutes cm of the 
mty adaptations of the Friedel-Crafts type of catalysis using aluuksm 
chloride catalyst, '-'ith a naphtha charge chiefly constituted by norm! 
paraffins, the process yields high octane isornte gasoline featured by its 
content of the resultant isoparaffin*, 

- s ;s - 
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While the dekydrogen&'ti on and isoKteri z & tion process e& *n&y be used $ bova 
described* to convert volatile normal paraffins into olefins and isoparaffins so. 
as to produce potential charge - stocks for gas reversion* they are hare iercri bed 
only as potential techniques * ratner them as process types that would r ate probubi 
priority in Soviet refinery expansion programs* Typical refinery balances leav-> 

i 

little stock other than ethane and propane as charge for these processes if the 
operations are to serve merely for increased liquid recovery from reject gases o 
Ethane and propane charge would be applicable for the dehydrogenation operations 
only^ and would yield the ©then© md propone olefins that are of little petontia i 
value except for special use* as in the selective al-ryi a-*: on of benzene ., izt ac-u» 
commercial ' practice* the two process types are restricted to special use* 

The thermal dehydrogenation operation is typically integrated ‘with Vernal 
polymerisation when the latter process is applied* .'But :m most cases if liquid 
recovery xs to be made of C$ and lighter stocks remaning in the refinery reject 
gases* with these stocks mostly constituted by the C 0> * and €3 normal paraffins 
recovery of liquid propane is the morn practicable ultimate operation a.ts co. f ;iparsd 
d©hy dr ogenat ion followed by gas r aversion c.f the resulting Gg and C$ elefixs* 
Liquid mixtures of butanes, with propane constitute most of the valuable ■x-anjerci.aj 
liquid petroleum gases (LJP«Go )» Together with natural gasoline* cycle products* 
and retrograde condensates L*P*G© comprise the natural gas liquids recovered from 
wet common natural gas© 

In comparison to attention given to new f ac r litios for catalytic cracking* 
it is improbable that the Soviets will give as much priority to m irafie&i* ce progr 
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for increased general reforming of the naphtha stocks normally eoata': nc-i i:a gtmc- 

lines* Although general reforming of this type may result in much imp r os ement of 

special qualities such as octane rating,, the technique usually results hx a dees s- 

! 

yield of gasoline and also of total liquid products* This is true even :.f these 
liquid products include all gas reversion stock obtained from the escce&s re for. act 

gases © 

New catalytic cracking is definitely required if the USSR gasoline yields arc 
to approach the high percentages of the crude obtainable in modem refinery prac- 
tices* Catalytic cracking would produce high avgas base stock in sufficiency for 
the apparent USSR potentials* requiring no general catalytic reforming except 
•where the latter is in a second stage foil awing cracking* a© in the Hoadry Cataly 
system.* Thermal cracking and reforming do not ordinarily produce avgas £ tack a xc 
insox ar as they yield alkylation charge * Expanded catalytic and thermal refor?nit?; 
capacity in general use would not appear to be otherwise needed in an. imrsdiat a p- 
gram to increase the relative gasoline yield* with nigh potentials to he attain© 
in high octane avgas production* The general referring would actually dec rests*- x 
total gasoline yield* 

General reforming* probably uherm&i* would almost certainly receive secondary 
priority* however* in an ultimate plan to modernise Soviet refining* The thermal 
reforming would be urgently needed for motor gasoline quality* and would a if s 
increase potential yields of high octane gas reversion liquids* Catalyti c r-3f.:;s*5 
for s ocial rather than general use is ac ;uaiiy a factor of primary 
importance in the program* This special use portal ns particularly to the m; 

■*> «> 
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potentials, and it is in addition to the use with catalytic crocking Tor base etoc 
production, as in the Houdry system,, Examples of the special use without much 
apparent advantage for the Soviets include the dehydrogenation and ieoosridatica c 
normal paraffins for gas reversion charges Another and much more irapor iat t e xa uul 
relates to production of aromatics for avgas additives,, 

It is noted here that thermal reforming is not necessarily rendered obsolete 
by the modern catalytic techniques« Some results are still satisfactorily accom- 
plished by thermal reforming,, without warranting aa© of the mere complicated 
apparatus and operations of the catalytic units, 'thermal and catalytic cracking 
operations are somewhat similarly supplementary to ea.h other, although the reason, 
in that case are more technical and f>adsnv»tal. thermal reforming capacity apnea, t 
to be limited in the USSR at, present,. 


®* ef -Potcaatials for Addi tives, Pre-iuo tl on in the USSR 

Avgat additives may be defined as special blending agents exhibiting high anti 
knock characteristics in -the gasoline under rich . mixture operating conditlras (, ! ui 
power}*, These avgas additives must be generally available in sufficient quantitio 
in oil fractions that, do not themselves constitute av, as has© s tocks, if the lptts 
are to be actually used as bases so a* to attain the theoretical maxiatm avgas 
product! aio In non-Comuni st practice the positive additives thus avoilafc^ uro 
restricted to aromatics and certain isoparaffins (moo tty iso octane mixture and i 
pentane). Shore is no reason to believe but that the same status would pr o vail in 


the USSRo Lower boiling naphthenes are comparable, to aromatics 


pc&vor* but tt:$ 
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coraaericai availability of these naphthenes is in straight run c** *. 

stocks s Virgin stacks of tfua sort comprise naphthenic gasoline free vii^ 

the naphthenic crudes as distinguished from the so-called par affirm a* «ephai*. 
bp.se* and raxed base crudes* 1 in the latter i dree crude types ,. v: r/rir* 
fractions are generally aliphatic- « ) 

Isopentane is produced in quantity op the i-ataiytjic clacking •>*' vi«*gtn 
and it is in general satisfactorily separable .from the catalytic &vga& bug*-* p-^uci. 
Isopentane is moderate in avgas additive effect, it is itirther a im bo, com- 
pound that may s'erve as a necessary vapor presour© blending agent la ovga*, Ihs 
available iscoeta&e mixture** generally containing the reference isooetan*.* .. consist- 
on the one hand cf the aviation alkylates produced by th# -..iheaiicac union A u c« 
butane with butenes, and on the other hand, of the hydracodJjner mixture proceed 
by the direct hydrogun&tion uf the cc-dimor polymers of butenes * Hoderat* atjloti?c 
effect is a feature of these isocctan© mature# and likewise of the refc-rau 30 
jsooctane iisaifi Otherwise some times available 4 but no* m oomerti ai q .laut-i nies 
ordinarily and probably not in the US 3 K, neohesane and triptww aiao consUvut , 
isoparaffin additives, The latter two J-yorocarUtt# are among the taisoteUuui ,rj- 
duots oonuaercially obtained by thermal alkylation of isobutane with ethenu und 
pr opens > respectively* Keohexaae is about equivalent to the reference isorc taut- **< 
an avgas* addi five* while trxptane has power ranking with the &i oiaa ,, ic a ,- 

In const durable part*, as a result of uba li *ati on of s tuckd produced ..>7 Ivt 
catalytic cracking systems* isooctane alkylates ana is open tan* ,muid projahiy be 
produced in quantities sufficient for the avgas potential the Soviet progruiu 

~ s6 ~ j '“ • ■ 
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Excess production of these or similar moderately effective additives would not 
eliminate the requirement of additives as powerfully effective m aromaii H.u 
latter are required in attaining the h:igfc'~octsn© avgas potential- the most imports 
phase of the general avgas prograiu 

There would probably be little advantage, in auxiliary dehydrogenation uo-d 
isomerisation of charges derived from the relative abundance of normal par&ftlrd-::-. 
stocks ff merely to increase potential yields of moderately effective additives suuh 
as the reference isooctane 0 There would likewise be little benefit in special 
production of other moderately effective additives* such as by application o.t tl ■■ 
difficult thermal, alkylation process yielding neohexaae,. Neither would close erh 
difficult fractionation operations be indicated* for obtaining additives a& h^ar ■ 
cuts from hydrocarbon stocks such as natural gasolines „ aliphatic straight run 
gasolines k > and other common non-aviation grade gasolines* VThile this* fractional 
might result in considerable yields of isoparaffins for additives* thes® b. 

mostly the moderately effective types ‘unless the charge to the fraclion&tic-i is 
unusual « 

Aromatics may be considerable in certain cruder not predominantly paral fiinic : 
but these are not generally in the boiling point range of additives even though the 
do occur in this range in certain naphthenic straight run gasolines suitable as 
avgas baso stocks in themselves 3 Maximsn. relative gasoline yields will prt^aubly 
result from a general USSR . pattern little different, f /a-i "-hat 1 b countri*:.-? $ n$h ■ 
the US where modern practices are already allied:, This pat tern involve a tilanc-d 
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catalytic aui thermal technique# m ***.rr.Um rafinxag, wit 


iUt-C-a Oi 


available natural gaa liquids tor blaaiii 


mCe.* l tends to $ho® that 


natural gas it 


quias my be, avai l a th 


* ** * natively i.ar^ quantities : Ui the IQS ;.J£ fS 


'&© latter liquids are not* howteve. 


■r ,. a source or t!vO 


a^tra additive a the hi^hi- 


effective type required* 


*“ “****“ ***«» -«».• >, P rob»b;y to, , w< t , , 

.«!.«. <», S,M«t ftr *„ { >, 

the ordinarily available petroled fracti* >i& n-t , •>. 

^-i*ab*.e for aviation gasoline 

bfese stoic*. Hyorctoratng ap-.ear# to be cure suit*, Ho end selective far this cur;.,* 
as compared to too aluminum ai Urate cley . atoiyst cracking units. It i. note,, 
that the latter arc also aernoeaole for eUicxent reform 0 g although toe capacity 
° f the ° Iay Catay8t t0 C&Uee actjai and arormUsat.cn ot aptotic, 

i# “* ° 1Wiy C ° i;firrae4 * 3o -' ieta «*f< reasonably be exacted to Bur, pie. 
mcnt Informing in some cases, by applying toe catalytic prooeaeea for aXgrlatio. 
of oentwe to obtain selective yields of ethyl tonccne and cumene, toe itt6 , w 
applications would depend upon the avtoiad^ity of benrew in excess over ether 
require, to tor to, Banreue is not present 4 » , wit! ty ::n t ^ ieal 
and theri.nl conversion products,. Became or Umito.i ,««-■> c e 

+ - A ’ JV/ '•'* *^U*BiOSJb *\fc. i t 0 £i 

O SI ti’SjL'Vvi i «>*•»* Qt\ vV -» VI ,w f 4C1 • „*.sr*4 

y ua " £ 1 “t. crrtJnar ray control lad to ruitout,* the 

production of it* 


Catalytic conversions would be much preferable for yield 


yieud of aromatic 


as compared to limited or inefficie 


lamcient pr<je«»a«a yielding highly effect; 


ve iocpai'o. 


fins?, An example of the latter 


iz the trary. difficult alkylation 
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triptane* Hydro forcing would bo selectively applied to aliphatic ■ ■‘rirgjui naftii hm. 
or gasolines* to yield high octane aromatics resulting from cenvertiions to tht 
as much as 50$ in practice o This would in contrast to the alter n&tw ust? ;■ * 
Uydroforming to produce yields of up 1,0 "h* of 85 octane number reformed : :ic 

from the seme stocks* Thermal cracking as>i reforming do not yield, aviation gM.;t 
base stocks* and do not ordinarily produce aromatic s in quantity; **von r atalyi ic 
reforming is incapable of producing aviation gaaoirae base stocks trita practice 
efficiency, when applied to the usual fcyv*?a of virgin and the rial ly convrr ted 
chargee t Hydroforming catalysis is* L nw*v *r * ?• i.gh ;y efficient for select ivt.- ' 
to yield ar matte a * 

Hydro-forming is efficient for- aru*;.Ht v> products in special ' charge at;.. ~j; 

as well as from the couplets naphtha cut* , rfch a charge of heptane u,*i / 

cyclohexane* using a variety of metal ;.!•••: oxide catalysts* inel uding ci->rv*t.; l a.- vx- 
as moiybdic oxides * Hydro form 5 ng selectively y^,ds -Uulueue* a power ■ er ■&* \. \ 
aviation gasoline additive- Toluene- .3. -> farther a priy-e.: pal stock ffr erf ios iv -.■*» 
production by nitration* Methyl eye I* hexane i & one of th* effect iv*- ««rj * 

gasoline additives among naphthenes,, and qoanci tde* o ; ' it probably ■_■ ou i a fo &*, to. g 
facterily spared fror.j the patent tel siupp.be* of straight- run aviaii ,>n gaap-b r;e 
stock in the U5SIU Soviet n&phv^nie crudes orc^r u oonsi durable , f 

Baku crude 'is* for example* oenpoaed of tfC per ;:enf n f jM<.fctbenet--. y. « .,;;.. .• t > y-u 
of the Baku crude is assumed to contain su v table m t rut avia M -.jo. po.i . 1 r - 
stock (cf 0 Table l)o 

«9 *p O ep 
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if thermal hydrocarbon conversion is drastic with respect to elevated t«np 9 , 
tures, and especially if thermal stress xs severe due to the imposition of ui u,,< 
and large final temperature rise upon thn charge stock* dehydrogenation and 
eye 11 cation nay result to give a highit aremattsed liquid yield together with u ■ t * 
quantities of. light gas and residue carbon. A conversion such as this is usual?- 
not very efficient in regard to the relative liquid yio . d* and the essential fea^re 
of such a process is the method erapuyed to attain ta* T, klch*r" rise in tempera- 
ture. The Soviets have reportedly experimented with a thermal technique using 
partial oxidation or burning to develop the "kicker* increment in the charge sto-*k... 
This Soviet development is known a» the Dabrorai proems, 2/ The process «.« des- 
cribed in the paper entitled Refining of Petr oleum in. t h-a 'JfS it in th :■ a report, 
it is not known to have had significant c-waaeroial app.1 nation to data fur th* 
production of animation or othor stoote in the USSF <, 


Of uncertain status in the CSSS also as discussed in Ref ining t f Petroleum u 
thf,r0 *• the "fyrolysis* process- used by the Soviets during World War ! 

l«or the- production of gasoline aromatics by high pressure cyoliaation of keresew* 

*■ 

Availabie technological details are v-ry meager for this pr.-cesa at present, 
and an appraisal of the potential in the technique is not possible m this sursev 


While the actual status of hydro f onto g m the UZcR t & unknown, note i* t 




of potentials and technology of the promts in Refining , u f Retrot -e on in the SS fia.. 
Du$ to tlw peculiar need for B^urox ? ran ng in tM? USS-c p-r-c* s*issia.g bai gj&c-o • Xt 


may well be that the Soviets already have such units us service although oonfl.ii 


mi 


intelligence is lacking. More detailed analyses arc required with respect to the 


CSSR cool carbonisation and other ayathetis oil 


i&x i at i one. f i f ar. ia te 1 1 1 


* f^O « 
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••timafcs Is to te made of the probable statue of aromatic additives production by 

benzene alkylation and Hydroforming, A survey of refining potentials is here da= 

vsloped based upon the assumption that avgas additives production is sufficient 

for the final blending of the oil stocks shown 0 

9c Estimated 1950 Operation Balances , 

to fable lJJj, Appendix B, a correlation is compiled for the 1950 Soviet patro- 
lew processing, assuming a gross and total basis# so as to develop reasonable 
over-all yield factors. The table provides a reconstruction of the plausible 
relative yields if the probable Soviet capabilities rnd efficiencies are applied. 

This estimate assumes full of the equipment indicated to hare been in service, « ;? 
otherwise probably in service, me results are conspv ted within practical limits 
of technical engineering possibilities, based upon thv indicated and probable 

■f 

characteristics of Soviet oil stocks (intelligence sources of the latter data ase 
* diScu38ed ln 3° Soviet oil Stock Availability and Installed Refining Facilities 
in 1950), Estimates as already wowari.Md.are applied fa capacities in crad* 
distillation, thermal tracking, and tesmmal reforming , Th.- Gurav arid Orsk load- 
toaea refineries are assumed to hare been operating, toote-sd are the Houd,*y apd 
alkylation unit® at design capacities in the latter refineries. These catalytic 
units are, however, calculated to give the gsneralizec yields of Table 9 and 10 o 
The following variations of very minor magnitudes are applied to the alkylation 
units at Oarer and “rsk and further to tee Houdry Catalytic ora, king-reforming 


JfTSrraTTs assumed for consistency in the application of p„ 
i*ere total, annual operations and the resulting net product avail 
be calcuiabed and comparedo Gross yields of the essential. base l 
«re Jjidicated with the unit refinery operations in material hala it 
ff^? Juated cruj * e production to be the charge to mfininr~i* 0 I* 
availabliitiee result by applying percentage factors later fco be ■ 
^ability prevails and an assumption is made that no c or curable 

*5® taMl quantities a* the base and blend stocks ai 

finished products^ 


ircentage factors 
abilities am .to 
►ad blend stoeke 
•se assuming the 
f«t product 
rt€TCloped« A pro= 
di fforenc© nould 
r.?d the derived 
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system at Qrsk* Uith quantities stated as thousands of notric tons? pur. 4 yeur^ 
tho design alkylate production in those tooits ms 39c 5? am tins is rauxv&l . 
off as 90 for the designation of potentials although it is reduced to a 
value of 09 :ln Table IS*. Shis prediction of 89 Is ck^ved in Table IS by upp^y. 
inc the generalised yields of Table 10 to a reduced total charge of iJh in 
place of the 11*0*6 total charge given in Badger designs In sirtilar quantity 
units uith respect to catalytic citicldjog^rec^onilng at Qrsk# tho Badger design, 
case charge capacity of 371 is applied in the designation of the 1*50 pcterbial^ 
ai^ in tne calculation of production in Table ifU lie ucTCr^ since this design 
capacity includes coroo recycle the virgin g:as oil cterge capacity lor future 
projections is increased to 37hz 

isble 2S> includes theroal craddng and rd’ori'dng units in operation at- 
Kuibyshev and ICrasnovodsl^ at capacities nhich are at least equal to tiiai 
Badger proposed in connection uitl ; . the Iloudry land-lease refineries project ed 

for those plz.cesc- Catalytic 
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polymerisation and hydrogenation units mm llkmisv shorn to h&v® been. operating 
to produce 80,Q0G metric tons of the isoocta tm byd* -ocopcCiymer© Together with *h*; 
Houdry and ablation units, the latter amount for &!X catalytic prooosfdjag 
for the year 0 It i© e^otfOXy noted that comiMvi&l® TlasdMlity Is r^aonffte w3 
possible with respect to the overall yields of lto% woes, aM pt^dnot's of she i .*av 
oil an d specialty residual iyp©% as reflated in the ramtining yir<3d of rettim'; :u© 


Oilo 


25X1 


For comparative purposes. Table 1$ 


aaibaates w 


the Soviets probably proposed to do in 19-50, in p^mi^aiing the fourth ;?$#&■ ?,mt. $fc* 


Plarto 19$0 US refinery yields are in addition sumwird^d for referamao Kecovei ©i 


stock from refinery gases for seasonal gasoline billing is not Ixtferrac in tb* U^0* 
1 $ balance© As stated in a footnote to Table 1$ finished gasoline binding woul* not 


seem to theoretically pewit the absorption of imt-aral gas liquids within vaper > ■*'■©£?■ 
limits i:; proper ns© is made of the available plant 0^ grtsollue* It is 


howeves?, that natural gas liquids are ctuwntly utilise in quantity l:a the VSSF, n® 
only for special fuel purposes, but also in motor gasoline &e a cons&qpeim erf 
dent Gjj ©took recovery systems in the Soviet refineries © Certain, av&ilftble fjirllki 
gone© reports deal with the Soviet utilisation of mbwnl gix® liquid#* 2/ 9/ y*}/ • 
natural gas liquid blend atodk is actually available as B&tor&X ga#clin*3 with mod?n» 
vapor pressure, then, as compared to the Mgh vapor’ pressure stock it may ***1 ruooa- 
added in la rger quantity to give a definite 'vapor pressure blend with a. givmi g« loll 

10o i?£ 

If Soviet refining instariations mm modern;^ to include a bctfjrace of estoly 
and nc&^atalytlc processes, aseum: ir*g that the ©*::lr:irjg relationships in the US 
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reasonably indicate wh&t might be p *&ctifcie, the r smiting pa tenth ui for ;agr- • 
octane avgas production would bo obriousiy many tlae? greater than U.v* present 
USSH maximum & Realization, of such a potential would not rmly depend upon Soviet 
capabilities for fabrication and com true th on of the required equipment * but 
would also be involved with USSH requirements and die capacity of *>ovi -it ec-oamy 
to utilize the larger quantities of avgas., xf and ’'v rhea fee latter br€«^ antib 
The present hypothesis is not* harev *.r * direct'.-' y concerned with eon tin* 

geccieso The immediate proposition is fee indicate what appears to bo du «aiaiy ; 
reasonably to be expected.,, if the Soviets strive tv attain the baj anct? ... *nd 
in attaining it at some fixture date. Capacity fer the a^gas ut-i M tuliuvi is n. d 
necessarily a very critical factor r itself* ‘The net? catalytic uni tj, would :.: a 
useful for high relative yields of quality mc*t#r fuel 3 v as i» true :m th- U‘J tart 
peace* without being ap lied for the ultimate or even very high yields of avyus* 
When new catalytic tracking and alkylation units are here designated && possible 
features in Soviet construction programs a basic promise -af the study ciUs for 
service to give the maximum yields rf high octane r>vgas ntock although feta equir: 
meat would still be of fundamental value even xf primarily operated to y.,.ei-d ;a«>t * 
gasolines « But with respect, to a apabl li t 4 .es for ernstr uc ti on of the new r$rt'ipj*r^ 
systems * mere realistic aspects would be iim-lwad if the hypothetic- *j ba.>aa«a *$ 
applied to some estimated future production* rather than to thu probe, hs,& j$hO .mo 
1951 .values* inasmuch as the balance in virtually known to bo far from r 
present., 

- 6 ; 1 ! - 
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Table 16 ® Appendix B: shorn* ©st imat-e-i USSR pe-roleum productions by u r 0.1^ i. 

1965® compared with the corresponding productions fs-bm identified regj on a in 19 ) 
t«f»» I=B» deduction aod Exploration to the USSR., in this report).. Of the n ot, jradr 
ivity Increase thus indicated in this period, the «iejjc*r part as afccu* equal ip d: ,.dc 
between Soviet Central Asia and the Second Baku* Tfr.bla 16 also ccnsc. 2.1 dates md 
recapitulates the data chi existing 1950 * e fining facilities as already disowned • 

( of « Tables 1 * , , 7 ; , and 16 ) c 

Although the matter of actual probability rcigbt well be questioned* it is gr :,1 
within reason* under favofable conditions* for the Soviets be. attain by 1965 u b t ...an;, 
in the catalytic and non- catalytic rofi mng in start Uti -ana in the USt>R s . compainbA 
with what existed in 1960 in the US-, The previous disci- scions m this paper ha*$n; 
indicated the probability and logic of Soviet emphasis upon catalyt. i - -r -Peking v h 
attendant alkylation,. It is reasonable to suppose that a Soviet iioudry installs , .on 
program has been continued since 1940* following toe comprehend i ve dasigts. d&i u 
and actual construction supervision Arm shed by the Badger Company,. It, is 
plausible that the Soviets have formulated a Flui a plant sons true 1 tion .cl -an. tc 
replace this Houdry program.. 

Table 17* Appendix 9 v is compiled to xiim an estimate of a plausible .^ver fell- 

refinery operation for 1955 in the USSR; developed upon a gross and totsl basis a* in 
rable 15 data which refer to what 

appears to have been the actual 3950 operation, Table y* %& bas^d up^m the ©MU-p- 
tion that a catalytic refining balance has been attained as previously inferred. c 
Tables 15 aud 19® Appendix B.in turn suw.ari*e what might prevail in Ad ! I&&U :yi, -.4: 

refinery install at 5. ons carried over from 1960 s with designation of the considers Me 
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Tablet) <|nd 3 $ 9 Appendix g, relate to the deiivafcion 0 f certain cia;a thus a di 
additional capacities required for the 1955 balance ./ Tc'.bie 19 also proii des art 

estimate of what might bo then involved in this 1951 processing* in catalytic 

cracking plants by sites and in catalytic -dkylatio i capacities by general areas 0 

Certain old non-catrlytic units could well, have questionable operable status In. t.': 

future* however, and the real usefulness of some would of course depend upon the 

facilities for intermediate movements of stocks, so^iimes over* appreciable diets- -*o c 

The additional non-catalyfcic capacities ars probably lainimsm requirements as show- 

and might well be higher in view of processing convenience wan if the older equi^ 

ment is still in operable condition. 

The estimate in Table 1? includes:? in thermal processing, about &0$ as much 

reforming capacity as there is cracking caj&cityr- The latter is * relationship 

not abnormal in modern petroleum refining i-dth ©mphsKls upon catalysis, Thermal 

reforming would seem to be particularly valuable to the Soviet** for proper 

utilisation of the low grade virgin <&3tillates in prospect In the Second Baku. 

In the catalytic cracking construction to be completed before 1955 involving a 

shift to the construction of Fluid units only, it is as sumed that Houtiry -ystcra 

will be completed at a total of seven sites ‘before the shift to Fluid urdts is 

completed* (See p a below* ) If this assumption is applied it is scarcely pro* 

bable that Fluid units would be in operation prior to 1953 > The 1955 capacity 

relationships given in Table 1? may be summarised, as shown below, with new capatciv lm 

indicated relative to what is supposed to have been existing iu .1950 am vdth f hoe-- 

latter capacities carried over in totals 
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POSTULATED CHUBS PRODUCTIOIJ ASP HEFmOS CAPACITIES 1M THB tSSESi 
Plausible Sod Results If Rroawa Is Adopted for High Ootaae Ratines 
Oil Quantities In Thousands of Metari s Tons per Job:? 
Im Mc at inp .Canaoities "new® SljeeS 5*F 


Crude Production (2h$£ 00 new) 

Crude Distillation (17,U8G new) 

Thermal reforming (l> a lX>7 new) 

Thermal cracking (2 P 0$6 new) 

Total thermal conversion (6,163 new) 


#2*000 

(%koo 

5-»os >6 
18*363 


23pW 


Bondaty catalytic cracking and refondag (1,900 near) 2 9 6&k 

Fluid catalytic cracking (all net?) io,23jS 

Catalytic cracking and referadng (12,116 new) 12,873. 

Catalytic alkylate product- (l^liSO amt) X,ViO 

Catalytic polymerlEationdsydrogomtion predict (none new) " 80 
Catalytic polymerization gasoline product ( ill new) 10 

Total catalytic conversion (23, f 5¥> new) 

Total thermal conversion (6,163 new) 

Total conversion (19,70? now) 

Annual capacity ratios s 



37,931* 


Crude production capacity XaOOG 
Crude distillation capacity '±<,200 
Thenaal conversion capacity OoleX 
Catalytio conversion capacity o,>2?8 
Total conversion capacity 0 a ?29 


An imposing task is thus postulated for the Soviets to obtain between 2$$C 


1?55» an annual capacity of 37,139,000 metric tons An new refining insfeillatie 
17,U80,000 metric tone of new crude instillation capja-iiy is represented in tb 
total, with the new crude distillation to 'iocamoda' ;© an increase c£ li^530,01 
metric tons in the annual rate of petrol em produetyKi within the four yearso 
The refining capacities result aw annual rates based upon 330 deyc of actual « 
ment operation within each year, and ths postulated refining facilities includ 
percent for reserve in the case of crude distillation capacity 0 This reserve 


for potential service in peak operations, constituting a normal excess in mods 


practice- if crude oil is to be processed in large quantities* 
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The 37,189*000 metric tons of mv animal refining capacity is in th«* urde.i 
about 750,000 barrels per calendar day on the average • aTOMl8 

Soviet refinery construction programs were to be re-e&l«d* it ia quite pr>*iblt- 


that such plans are more 


with a lesser e«*p< 


&ty increase propo^^d witter 


9UC h a short period of time* If be reserve excess were to result in the postulate t 
crude distillation capacity, the increase in the latter would be reduced to 
7,080*000 metric tons and the total capacity increase would be reduced to 26.,?t59 s f. 


metric tons 

It would be logical for the Soviets to complete all of the qond-l.emse Houd^y 

ia mad® 

projects before total change^to a program for the construction of cataljdls cr- .ck r 
systems more modern than the Houdxy. It ia also probable that there would be a 
transition period with the basic and available Boudry designs applied at certain 


other sites., These other sites would probably be selected as the ones wlsre tear, 
is an obrious special use for high-octane ' avgas facilities (i„e, ,, catalytic re fir Jg) 
Sites cf this nature would include industrial centers servicing tae acre prolific 


Soviet oil-productive regions,. 

Among the lend-lsase Houdry plants, the Krasnwodsk plant might service the 
Turkmen, Southeastern Soviet Central Asia, flda t ar.d Caucasus Regions, dec* ’,■>&»• .4 
order of directness; the Gurev and Orak plants might service the Esba» Second Salt 4 , 
Soviet Central Asia, and Caucasus Regions, in decreasing order of directnenn; the. 
Kuibyshev plant might service the Volga Region directly, and the other Saeond Stfc'J 
and northern European Russia Regions leas directly. Thus remaining without diree i 
service there would be the Caucasus Regions, and the Oral and Kama Regions to ib 


east and north in the Second Baku, together accounting for more than 79$ of %<:.* 


68 


current s rove^^^^Re lease 5 2^02/05/09 : CIA-RDP79-01093A000200010015-0 

shshlots 



Approved For Release 2002/05/0| ^C|^ r; gpP79-01093A000200010015-0 

More than 7($ of the Soviet Caucasus erode Is presently pj»Mteced in '*• 
Region.- This old and famous Region is at the Caspian shore in the eastern part 
of the Caucasus , lb the west of Baku there is the Groaqy Region, the Jaa?« P** 1- 
area most centrally situated on the Caucasus isthmus. The Baku and Grassay ftsgio: 
would therefore appear' to be logical, areas with high priority in regrrd la ***3s 
refining installations, Particular sites in these regions would W respectively 
the cities of Baku and Grozny* already known to he the major industrial centers- <• 
refining in the Caucasus, Similarly identified as an industrial center of exist:: 
refining there is the city of Ufa .in the Ural Region,, Grozny and Ufa already 
contain OOP catalytic polymerisation units* and Ufa an further the sate of the U 
catalytic hydrogenation plant for the production of rydrocopolymei’s \vh5efly Iso- 
octane hydrocodimers ) s 

Baku is probably the most favorable Soviet location for the installation of 
high-octana aviation gasoline facilities since at is established m d» largest 
center of refining in the USSR and has a good supply of crude oil coatai ning the 
fractions desired for jtrai^jl-m avgas base stock., la view of the importance 
of the Baku Region in the USSR petroleum economy* it is probable that tbs Soviet-' 
made plans for the construction of a catalytic cracking plant with alkylation 
facilities at Baku* representing their own modification or version of tie lenl-lt 
plants, as soon as all of the details of these nlaai-j were available to them, Ti 
Soviets did not know until .1946 that they would net -eceive all of the lend-lsar 
equipment for Kuibyshev and Krasnovodsk* and they probably did not arraige for f. 
cation of the equipment until after that time although the plans for fabrication 
were probably well advanced by 1946, 
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Numerous reports have Indicated refinery construction, and modernization at 
Grozny and Saratov, and there is a strong possibility that, catalytic oracling 
and alkylation units have been, are being, or will be installed in each place., 

Saratov, as well as Grozny, contains a catalytic polymerization unit previously 
constructed by UOP. Saratov is an important refining center in the Volga Region,, 
an oil -productive area containing the site of one le id lease Hendry project (i.e„, 
at Kuibyshev), Grozny is the second largest refining center presently identified 
in the USSR, and in view of the much larger crude production in the Caucasus c«spa,tsd 
to the Volga Region, it is probable that Grozny end I aka would have higher priority 
than Saratov for early new catalytic refining of the type described. This is espec tOly. 
true since the new construction at Saratov would parallel the land-lease Huudry pla ;l 
projected at Kuibyshev in the same productive Region, 

Ufa is a logical site for catalytic cracking and alkylation facilities. Indies ion.' 
were prevalent in 194? and 1948 that plans wore underlay far expansion of fcigh-octa, 
avgas production facilities at Ufa, where the- existing facilities consist of the ca, ,,iyt 
hydrogenation plant producing technical isocetane-, Ufa is an important and estahlls. lad 
refining center, servicing the Ural, lasaa, and Pechora Regions. 

For the present purpose it is assumed that the lead- lease catalytic alkylation 
and Houdry Cracking systems were operating throughout 19 ' 0 at Gurov and Orsk. It is 
also assumed that the Soviets will have had sufficient tame by early 1953 to complet 
the similar lead-lease projects at Kuibyshev and Kr&smvcdek, and in addition to thes ; , • 
three other catalytic cracking and alkylation systems, respectively located it Baku, 
Grosny, and Ufa. It is considered tc be a logical assimption that all four ;£ the 
lend- lease projects would be completed according to original designs, end it is con- 
sidered to be an assumption not illogical that the f o'- lowing or contemporaneous 

“ ?0 - 

Approved For Release 2002/05/09 : CIA-RDP79-01093A0002000 100 15-0 



Approved For Release 2002/05/09 :?CIA-RDP79-01093A000200010015-0 

constructions at Baku* Grozny* and Ufa would each teva design and capacity. similar 
to the standard lend~lease Houdry system. Five Hendry systems are thus postulate to 
be completed for operation during 1951 and 1952 * Each of these Systems is assume*. 
to have a cracking case charge capacity of 380*000 iietric tons per year,, aid a de;. nit ,* 
order of capacity completion would appear to be plausible as follows: tw> system' 
(760,000 tons charge capacity) completed by the feeginrang of 1952$ a third system 
(3 80 *,000 tons charge capacity) completed by midyear 1952 $ and the remainlrg two - 
systems (?60,000 tons charge capacity) completed by &ho beginning of 1953, 

Although there is no firm basis to establish jus 1 "- where the Fluid type of eons- •• > uct Ic 
would replace the Houdry type in the postulated Soviet program, the influence of 
expediency arid priority could very well lead to the duplication of the standard 
lend- lease Houdry system at Baku, Grozny, and Ufa, prior to the time after which al 
subsequent- catalytic cracking plant completions would bv* restricted to the Fluid, by- 
A sequence for the present study is assumed as just stated, even though it riould al,- * 
be plausible to assume the presence of the fluid system in same of the earl i.e:r comp} - tic- :is 
such as at Ufa, and likewise the presence of the Houdry system in some of t ie follow ing 
completion So 

Thus in catalytic cracking plants, a total annual charge capacity of 2,654*000 
metric tons in Houdry units is assumed to have been completed essentially p*-ior t o 2 53, 
in the six years following 1946,, Actually for these Boy dry systems at prior dates, 
there had been already completed essentially all of the basic design ’fork* rnd furtb mar® 
on two- sevenths of the total capacity, essentially all of the major construction -mrl ... 

It is here further assumed that a hig^«priorl..ty program ms inaugurated after 2.949 f ; :• 

the constru.eti^gf o | 3 tf ^^^^. 2 0 g f ^^ (gMSp 79 -^il^2d^m4W" s o£ ™** 
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variously related to the basic designs, the organisation of the program, the ectar list 
Kent of facilities for equipment manufacture, and actual construction upon the cr>. .jest 
the postulated catalytic alkylation and field Cracking units are assumed <o have !.* 
completed in the following two years, 1953 and 195!-, In the postulated luM Oat lyt 


Cracking units, the total annual charge capacity is 10,216 000 metric tonn, or act* :t 
four tines the capacity of the Koudry units., Cf the capacity in Fluid units- the 
postulate shows a 1953 completion of about a third, or 3,426,000 metric tens, and ■ 

1954 completion of the remainder.. 


In the construction of Fluid Catalytic bracking mi ts in the USSR; a practicable 
procedure would be for the Soviets to plan installation of smaller capacity plants 
first , Early special attention might be given to important distribution centers eu<: ; as 


Odessa, Qrsk, Moscow, and Kcansomolsk With plans and designs becoming workable in 
1950, active construction of the Fluid units might begin in 1951, ' carried on in coot- 
tion with the Houdxy systems Initiated at earlier dates, Assuming that the basic et 
gineering designs have been completed and thus benefit.} have been derived from the etrlie 
ejsperiencai and further, that the later projects are in progress simultaneously witi 
the facilities already set up for the fabrication and erection of equipments then uncar 
those conditions a rapid increase in the rate, of projec t completion would he logical 


Approved For Release 2002/05/09 7 : 2 cTA-RDP79-01093A000200010015-0 

SHHMHKL 



Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0 

iHHHhM. 


In the Fluid construction program, 

The need of early and greatly expanded catalytic cracking would be obv ious at 
While the lush Baku oilfields appear to be wall past peak exploitation, they renal, 
as potential sources of more than a fifth of the total USSR petroleum pred iction 
years to come, Baku is further an important oil port on ths land-bound Caspian 3e; 
for service to future oil productions in other parts of ths Soviet Caucasus 
Catalytic cracking units at Baku would more than Just ify the- construction by ret soi 
of usefulness during normal periods of operable eyuif seat life , 


- ?:j - 
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A correlated order is shown below for the possible collation dates fcha 
catalytic cracking plants in question,, 

0CSKEUTED ORDER OF POSSIBLE 30MPLETI0K DATES DI THE USSR 


Catalytic Cranking Systems Attendant upon a Possible! Program for High Oct me Rsiii ; s 


■ Tboacggd Mcferi® Tata par lm< :i? 


Houdry Systems Assumed Existing in 1950 

Qurev 

Orsk 

Additional Houdry Systems Assumed Completed Prior to 1953 

Kuibyshev 

Krasoovodsk 

Baku 

Qrosny 

Ufa 

Fluid Units Assumed Completed in 1953 and Operating Part Time 

Moscow 

Orsk 

Odessa 

Komsmo3.sk 

Fluid Units Assumed Completed in 19SU and Operating Part Time 


Char ge ^jacJty 


380 

374 


3&J 

38o 

380 

360 

38u 


618 

996 

1*678 

330 


Baku 

Additioml Fluid Units Assumed Completed for 1955 Operation 


3*000 


Tashkent 

Krasnovodsk 

Tuapse 

Saratov 

Ufa 


500 

1*000 

l^goo 

hOU 

koo 


as stated in footnotes to Tables 15 and 1?* these tables do not account for 


the aromatic additives normally required to complete the high~cctaas aviation gage. :lne 
blendso For the 1955 balance in Table 17* large Rydroforming units Mould appear t> lie 
desirable to produce aromatic additives witji paraffinic naphthas used as charge 
stocks for this catalytic reforming,, Further* special catalytic units night sltsa 
reasonably exist for the alkylation of bensene with Light gaseous olefins* producing 
specific aromatic additives such as cumene (i 0 e„* isspropyl benseae) 0 The valusblt 
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aromatic additive toluene might be likewise produced in commercial quantifies g 
by application of the Hydrofcraiag process to reform a charge of heptane uiu arv.) 
cyclohexane® All of these catalytic productions of aromatic additives' art-*, bovr , 
closely related to the potentials in the Soviet coal carbonization and cW ex 
synthetic oil industries* A comprehensive intelligence correlation of the latter 
appears to be necessary for a similar study of the former* For thos- -and v&ritus 
other reasons it is likewise not possible at present fa eva.ius.tci' the probed la 
potentials in Soviet use or the Dubrovai and “Pyrolysis" processes far arnaatiaabi n 
reforming® 

It is known that trends of Western practices are hiring followed ,m the OdSH „ 
in that ^et propulsion engines are being ewylie d with, this application tending 
reduce the high octane avgas requirements for ultra high speed aircraft* 

Catalytic processing is not necessarily reduced in i^portaniio in the g^n^ral 
Soviet refining balance by reason of this* the Soviota are known to bo carrying 
cm intensive research into catalytic prooesa applications* apparently with chief 
emphasis upaa the applications of Western processes to Soviet stocks* without 
evidence of fundamental ly novel or original dsvelobntemts 3 Some reports have 
particular reference to this type of Soviet research c ll/ Av&ilcfcj.* ,uu« 11 i. 
documents also include translations of Soviet technical papers on research and 
developments especially dealing with the catalytic Hydro faming and banana 
alkylat! cn processes 0 12/ 
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IIo Future Petroleum -Refining for Rig h General Distillate Yields, 

Summary o 

Plausible Hew Refinery Cons true ti ons for J&gh Si 3 ti ll atejfiel os t . 

Will© the coking of residue serves for ultimate distillate yield from’ natural 
petroleum* the coking process is not generally economical and it is probable that 
the Soviets would have more use for residual fuel oils than for the coke* coker 
distillate fuel oil, and coker gas* Visbreaking* or mild cracking of the crude 
residue would probably serve the Soviets for practicable maximum yields of distil- 
late stock o In comparison to more advanced degrees of cracking as applied to gao 
oils and oil residues for a given conversion to lighter fractions, visbreaking 
yields less tail gas and more total distill ates although the gasoline distillate 
product is in smaller quantity and of lower quality. For practicable operation 
in the US^R, however.* it is nrobab3.e that thermal cracking would be correlated 
with visbreaking in order to convert the heavy gas oil distillates (ioe<^ dis- 
tillate fuel oils) to lighter and more useful products* The thermal cracking 
charge would then consist of the heavier gas oils produced by crude distaJLlatior. 
visbreaking, and catalytic cracking* 

The present hypothesis of a high distillate yield program is based upon 
utilization of simpler and less extensive equipment. The basic premise would thus 
preclude the complicated and elaborate equipment of catalytic refining* Destruc- 
tive catalytic hydrogenation of crude residuals might otherwise be considered in 
the status of a cracking technique to accomplish . the results of the thermal ore- 


i Oily "tSe" “usual thermal.) type of visbreaking is involved in the o^es^nt 

study* 


76 * 
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cesses of visbreaking and true cracking* It is noted that by this hytirogena tier 
as compared to the thermal processes, there would oe a practicable possibility 
more complete conversion of the heavy stocks to lighter fractions* leaving a 
smaller percentage of the final heavy residues* Further* there would be a praetlc 
able Possibility of more effective gas recycling so as 'to result in alkylation m* 
other polymerization reactions, producing hydrocarbon liquids (1.,©* M true n oils l! ) 
generally within a distillate boiling range* and in this fashion substantially 
reducing the potential process gas loss* Thus the hydrogenation could be applied 
for higher relative yields of the distillates 3 

It is also noted that some intelligence analysts have inferred active inters 
on the part of the Soviets in the destructive hydrogenation o.t crude residues c 
Reports have been cited which describe excellent results obtained with Soviet 
"mazut 1 * in the Ber gins. hydrogenation plant at Boehlen in the Soviet Zone of Ger- 
many * Ihe Soviets are also said to be sending .junior technologists for training 
in the .Boehlen plant* In. the case of Western refining practice, however, destruc- 
tive hydrogenation is nov generally considered to be as economically desirable as 

the usual cracking techniques. Milder forms of catalytic hydro«enatiorhaTO ha& 
more important and more extensive applications in the typical natural petroleum 
refinery practice, resulting in conversions mors in the category of reforming i\$ 
compared to cracking. Historically a mild form of catalytic hydrogenation has. 
served to produce technical isooctane from isooctane codimer, Mara recently 
there have been important developments in applying a similar technique to eerfcaixs 
intermediate distillates, caesing quality improvements in ,-Jet and Diesel fuels, 
With respect to catalytic refining it is nevertheless considered to be prohabji 
that the Soviets will have at least all four of the Xand-Lsase Houdry catalytic 
cracking-reforming systems in operation by 1955, Xt is also considered to te a 

~ 7? - 
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realistic probability that the sulfuric and catalytic alkylation units will be 
similarly completed according to the original Lend-Lease project designs* Alkyla- 
tion and other types of gas reversion would actually serve to increase the total 
distillate yield although the necessary equipment would be relatively extensive and 
complex, but with the exception of the correlated polymer! a ation^hydrogenation 
system already existing by 1950, no other catalytic facilities are hero postulated 
for the high distillate yield program* 

For comparative purposes the high distillate yield program is then postulated 
to be completed and operating in 1955 q With exceptions as presently noted,* this 
is upon a basis of specific definitions and assumptions corresponding to those 
applied for the analysis of the high octane rating alternate* Referring in parti^ 
oular to crude distillation and virgin naphtha reforming, equipment and operation 
are calculated to be the same in the alternate analyses* Adequate thermal re« 
forming is assumed to be a practicable requirement in both programs, considering 
the characteristics of the virgin naphtha as indicated for 1955 o Compared to the 
estimated 19$0 yields the larger percentage of thermal reformed gasoline would 
in part compensate for an over-all reduction in gasoline quality due to the pre« 
sence of visbreaker gasoline and the 31er percentage of thermal cracked atockc 
The polymerization-hydrogenation system operation is assumed to be unchanged from 
1950 and is therefore the same in both analyses* The Lend-Lease catalytic poly- 
merization unit is included at Krasnovodsk in the high octane rating analysis only p 
end the essential differences between the alternate limiting operations are other- 
wise as indicated in the following table * 

- 78 - 
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Postulated Operations in 1953? 

Charge Stocks in High Octane Eating and High Distillate Held Operations 


Thousa nd Hetrac T oiyi 
AlxeiSai&e at jo^xo ' 


Virgin Gas Oil 

High 

Octane 

Min| 

liign 

Dio ti XI . ‘i'j ; 
jqelc- ^ 

Charge (Total Charge) to Catalytic Cracking 

32*870 

1,5^4 

Thermal Cracking Charge 

0 

11*35$ 

Total Production 

12,S?0 

12,870 

Crude Rssiduum 



Thermal Cracking Charge 

13/50 

O 

Fuel Oil Product 

3,900 

0 

Charge (Total Charge) to Thermal Visbreaking 

0 

17,550 

Total Production 

17,550 

17,550 

Thermal Cracking Charge 



Crude Residuum 

13,650 

0 

Catalytic Gas Oil 

Ml8 

60S 

Virgin Gas Oil 

0 

11,356 

Visbreaker Gas Oil 

0 

Mii! 

Total Charge 

18,368 

13,015 

Catalytic Alkylation Charge 

2,251; 

2?5 


The following table provides a summary of the USSR refining capacities by 

V 

types* estimated or assumed as above stated with reference to the high distillate 
yield program., Hare the capacity ratings ar® of charge stocks exceofc that they 
are shown in terms of product for the gas reversions and isooctane systems.. 
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Estimated end Postulated Refining Capacities in the USSR? 
Data for High Distillate Yield Program in 1955 


Thousand Mdtrlc Tons per 7m' 


Type of Facility 

Estimated 
Existing in 
1950 _ 

Camacrlty 

Bsdifi^d to 
Visbreaking 

Tramp#**-*-*-*" **&.%* '•* WKi 

postulated 
mm® by 
1955 

impawns *K<Wr» 

Postal."^; 

tst-a 

1955 

POlJjfcVSSfV** 

Grade Instillation 

Ul4,920 


17;, 1(80 

62 ,1‘OQ 

Thermal Reforming 

989 


> 4 ., 10? 

5 »o"6 

Thermal Visbreaking 

0 

^ 29 ? 

lh.,253 

17*550 

Thermal Cracking 

16,312 

-3*297 

0 

33/»:-5 

Total Thermal Conversion 

17*301 


13,360 

35*661 

Uoudry Catalytic Gracking 

I5h 


760 

1 3 5?J* 

Alkylate Production bf 

90 


95 

1 m 

Isooctane Production 0 / 

80 


0 

80 

Total Catalytic Conversion 

92U 


855 

1,779 

Total Conversion 

18,225 


19,215 

3? s b‘s0 


Me rfoudry units include supplementary catalytic reforming, 
be Catalytic gas reversion, 

Co Catalytic gas reversion dIus catalytic reforming* 


Similarly as in the case of the high octane rating analysis* the forego.!. Jg 
USSR data may be compared with the 1950 US status as follows % 


«S> 80 * 

* 
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Capacity Ratio Comparison for 19:>$ High Distillate Held Program 




'l&Iiiive ^Weight Ratios 
Annual Basis 

# 



us® 


Type of Capacity 

Estimated 

Eadatdng 

1950 

Postulated 
far 
„ 19p 

US 

1950 

Crude Production 

1,000 

loOOO 

loOOO 

Crude Distillation 

1.198 

1,200 

1,192 

Therm! Conversion a/ 

0o$s6l 

0.686 

0,395 

Catalytic Conversion 

0o025 

0„03ii 

0,316 

Total Conversion 

O 0 li86 

0,?20 

Do nx. 

a© Consists of reforming^ visbreaking^ cracking^ and in tha Instance 
also some minor capacity for thermal gas reversion* But where the capacity fac- 
tor is not very significant for visbreaking in the U8 S the corresponding factor 
is a ratio of Oo338 as hare defined in this postulate for the USSR* 

The following table shows the geographic distribution of the hypothetical 


USSR capacities for high distillate yialds* 


® 8 & => 

Approved For Release 2002/&5TO9VCIA-RDP79-01093A000200010015-0 



Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0 


Postdated Capacity Data for 1955 in the USSR? 
High Distillate Held Program 


Thousand Motoric Stans 'per ?fear 

"Souffeastim s ’ 


Southwestern 

European 

Eussiat 

Soviet 

Caucasus 

European 

Russl&j 

Soviet 

Central 

Asia 

northern 

European 

Russia 

Soviet 

Far 

East 

Minor 

Sites* 

Total 

tj«sr 

1955 Cnsde Production 

20 s h00 

ll^OCO 

19,6(30 

1,000 

0 

$2 0 00 

Estimated for 1950 

28*850 

5,560 

8, 765 

1,230 

¥5 

lit, ’>20 

Added w New» 

0 

3,270 

U,210 

r ri 0 

«u J2- 

:i?,j)go 

1955 crude Distillation 

28,850 

8,830 

22*975 

1,230 

1*65 

ag.lsOO 

Estimated for 1950 

0 

218 

771 

0 

0 

989 

Added "New” 

JUOfil 

3S2* 

2*61*0 

St 

0 

i* LO T 

1955 Thermal Reforming 

1,061 

572 

3,101 

St 

0 

5,096 

Modified from 1950 Thermal 
* Cracking 

56? 

0 

2,593 

m 

0 

3;: 297 

Added "New" 


2,200 

8*1*72 

•ssaafflwammss 

66 


lh,2gi 

,1955 Thermal Visbreaking 

U.080 

2 s 2CO 

11,070 

200 

0 

1?, 550 

Estimated for 1950 

6,086 

3,721 

6*03,1 

hlh 

0 

3.6, 312 

Hodofied for Visbreaking 

56? 

0 

Js £ 98 

■ssw-iS^Sesc^ 

m 

_0 

j, tE 

1955 thermal Cracking 

5,519 

3*?21 

3® 633 

31*2 

0 

13,: 115 

Estimated for 1950 

0 


0 

0 

0 

iSh 

Added "New® 

0 

3®o 

380 

0 

-i4KAza2;5irjaMn 

_J) 


195% Catalytic Cracking j/ 

0 


380 

0 

0 

l-Jlls 

Estimated far 19.$0 

0 


0 

0 

0 

89 

Added “Nsw® 

0 

h? 

iff 

^ 0 

0 


,1955 Al&ylata Production 

0 

138 

ui 

Q 

0 

185 

Estimated fe» 1950 

0 

0 

80 

0 

0 

80 

•Added "New" 

o y 

Q 

0 

0 


_ J) 

1955 Isooctaae Production 

0 

0 

80 

0 

0 

80 


fco " frouiry s^JS^rST^SuiTinij supplersentary catalj^ie ^^SSSigr*"’ 
bo Soviet Caucasus codiytser polymer contributes to isooctane 0 

ca 02 ’» 

8® ~ T 
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Product Held Potentials in Ki^h Distillate Yield Frogragn 

The following table summarizes the comparison of yield potentials for Soviet 
refining, referring to the estimated over-all operations in 1950 and tho over-ell 
hypothetical operation for high distillate yields in 1955<, In direct correspon- 
dence to the preceding analysis for the high octane rating program, the basis of 
this table involves gross yields at the refining units as developed from an initial 
charge of the estimated total Soviet crude production,) 


aa 8 $ «* 
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Cross Yields in Soviet Refining 

1950 Ooeration Versus the Operation 
for High ffi stillate Helds in 1955 


'Thousa nd Me tric Teas. 

%pbthetic3rmr 

Estimated 1950 High Distillate 13, aM 



Processing 

^^]^ppe L asijEig_, _ _ . 


Cross 

Percent 

Gross 

Percent 


Held 

Crude 

Held 

Crude 

oKWi««W-' T. 

Motor 

2*721 

7,26 

1*593 

3. >06 

Aviation 

1 b 018 

Hi 


2 0 19 

Total Straight Run Base 

3*739 

9 o97 

2*730 

5o25 

Thermal Reformed Base 

721 

1q93 

3*222 

Zs& 

Total Baie from Virgin Naphtha 

8,1*63 

-UU9G 

6 ,S *60 

12nhS 

Motor 

S3 

C„06 

hi 

0o09 

Aviation 

186 

C‘p$Q 


o & ?|_ 

Total Catalytic Cracked Base 

209 

Cogs 

1*23 

0o81 

Isopentane 

20 

&2i 

hO 

0o08 

Total by Catalytic Cracking 

229 

c 0 6i 

Ii63 

0<,89 

Thermal Visbreaker Base 

0 

Co 00 

2,633 

5o06 

Thermal Cracked Base 

5,776 

UM 

IaM 

8082 

Total by Visbreaking md Cracking 

6*005 

16 6 01 

. M03 

l!*„82 

Alkylation Blend Stock b/ 

!»t 

Ooll 

86 

0,1? 

Motor 

8 

Oeflfi 

1? 

0.03 

Aviation 

61 

0o82 

168 

0o33 

Total Alkylate 

89 

oA 

185 

0,36 

Isooct^n ,g / 

80 

«ltiSStt£SSSfi» 

Gfc*i 

60 

Poll 

«sw*^5£“ 

Total Qas Reversion Blend Stock d/ 

169 


265 

o^i 

Total Stable Gaa»li^ Base and Blend 

10*679 


tttoSUt 

* 7 « 5 / 

Stocks 





Thermal Visbre^cer 

0 

0,0 

5»?S6 

suS 

Thermal Cracked 

h2@. 

2 ,8 

81-6 

.Sa<r 

Total by Thermal Visbre&Bdsag m& (backing \$Q6$ 

2o8 

6*312 

■» '«> «•„ 

Straight Run 

806 111 

83,0 

10 M 0 

19o5 

«»***«*»««*> 

Total Intermediate Distillates 

9*679 

2$o8 

16*952 

32,6 

* footnotes! follow on p c 87* 

<3> Ql| <3& 


on next pi 
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Gross fields in Soviet Refining 

1950 Operation Versus the Operation 
for High Distillate melds in 1955 
(Continued) 


.JhaaaaBiJfaiigi^*^ 
l^motheticai 1955 



Estimated 1950 
processing 

High Distillate 
Procossin 

field 


field 

Percent Grose 

Crude field 

Per: 'm 
0r> do 

lAibea^ Speciality Residuals 

2*776 

Toll 

2*730 


Thermal Visbreaker 

0 

OcOO 

7*020 

13*50 

% 

Thermal Cracked 

7,361, 

19o^l 

■ MM 

11,32 

Total by Thermal Visbreaking and Cr^eking 7 D 36k 

19,61, 

12*903 

2h 0 ''2 

Thermal Reformed 

— g. 

0,26 

goo 

p 2 s& 

Total by Thermal Conversion 

?,6?a 

19o90 

13*1,03 

25,73 

Catalytic Polymer 

ii»' 

0 o 03 

«gHKrcattKX> 

28 


Total Corrversion Residual 

7,1,75 

19,93 

3-3*131 

z$«m 

Straight Run Residual 


10c 53 

JO 

0,00 

Total Ha si dual Fuel Oil 

11,123 

30„5~ 

13*1,31 

2$.S~ 

Overfall Process loos 

2,9b! 

7c8 

14,373 

8, 1, 

Cross Products 

311,559 

vug i miUiM 1 ■» 'a* 

92,2 

liUSL 


Total Croie Charge £ / 

37*500 

100,0 

52*000 

10QM; 

Thors®*! Visbreaker Bsas 

0 

OcOO 

2*633 

5it-6 

Therm*! Cracked Base 

hut 

&& 

Sj s 607 

Ml 

Total by Thermal Viable eking md ^csStag 5$.776 

I5di0 

7*21,0 

13.33 

Thermal Reformed Base 

7^1, 

JLJ2 

MM 

J&L 

Theiml Conversion Base 

6*500 

17,33 

10*970 

21o. 0 

Catalytic Cracked Bas® 

209 

-Oe56 

1,23 


Total Conversion Bam 

FpW. 

17c 89 

11,393 

21,3. 

Straight Jtan Base 

hWL 


2,730 


Total Stable Gasoline Base Stocks 

10*10,8 

2?, ,86 

31, *123 

2?ol4 


(Continued cm next ) 
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Gross Helds in Soviet Refining 


1950 Operation the Operation 

for High Distillate Helds in 1955 
(Continued) 

Thousand Metric Tom; 

“ — — — — i 

Estimated 1950 High Distillate Hold 
Processing Pxwzmmxm 

«B iiwa» m r mrnne*m i r (wamna « rn mi» <at -- t- 



Gross 

Ylald 

mrMmmmiMgti 

Peroaaft 

Crude 

Groan® 

Held 

Percent 

Crude 

Catalytic Cracking Isopentane 

20 

0o05 

40 

0oC8 

Gas Reversion Blend Stock <j/ 

Me 

t .Oo.!45 

26$ 

Qo5i 

Direct Catalytic Conversion Blend Stock 

189 

0o50 

305 

0o$9 

Alkylation Blend Stock 

ia 

0,11 

86 

o at 

Total Stable Gasoline Blend Stocks 

231 

0,63. 

391 

6.75 

Thermal Conversion Base 

6.JOO 

17,33 

105,970 

21,10 

Catalytic Cracked Base 

23 

0 o Q6 

47 

JO, 4)9 

Total Conversion Motor Base 

<5,523 . 

17»39 

UgCl? 

a, I? 

Straight Run Motor Base 

hi a 

7,26 

1<,593 

3o05 

Total Motor Base 

9o2W» 


12 e 6l0 

21; 0 2j 

Motor Alkylate 

8 

0o02 

17 

0.01 

Alkylation Blend Stock b/ 

hi 

Call 

86 

0,1? 

Total Stable Motor Gasoline Base and 
Mend Stocks 

9,m 

23 So ?8 

13 c ?13 

24,45 

Catalytic Cracked Base 

186 

o,5o 

376 

0»7t 

Straight Run Aviation Base a/ 

1,013 

2,'a 

.ar 

'hML 

2,19 

Total Aviation Base 

X ; ,2G4 

3ja 

1*5X3 

2. »i 

Aviation Alkyl at® 

81 

0,22 

168 

0f>5J 

Isoootane of 

80 

0 o 21 

Sffl 

Ool.J 

Catalytic Cracking Isopentane 

20 

Qc05 

a*o 

OoGfl 

Total Stable Aviation Gasoline tesa 
and Blend Stocks 

1,305 

3,69 

1,801 

3o4f 


(ContdLmaed.'on next ) 
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Gross Yields in Soviet Refining 

1950 Operation Versus the Operation 
for High Distillate Helds* in 19$$ 
(Continued) 


*o Potential virgin naphthenic stocks*, Tbsse potential yields obviously include 
excesses over the quantities usable with other available avgas stocks in the final 

avgas blends© 

bo Excess charge stock to alkylation^ essentially consisting of excess botan^m 
stock derived by crude fractionation, reforming^ crackings and visbreakings 
Co Derived by hydrogenation of codimsr polymer© 
d 0 In part as represented in isooctana© 

e© Produced in the supplementary catalytic reforming stage in the Homiry Catalyti 
Cracking systems*, 

to Later estimates have indicated a total 19$0 production value of nearer 38*0 
million metric tons for Soviet crude cello 
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PossiTale Potentials la Finished fflst.ll].; :! B lends, > 

t 

Similarly as explained in connection tilth the high octane rating anal: sis 9 

additional gasoline blend stocks may be In volved if finished gasoil ib av-inds are 

prepared from the gasoline derivative:® -e \rwn in the high dishill ate yield analyaiSo 

But further as explained in the previous’ nalysis 3 the inclusion of' finished ga.sc«= 

v 

line blende would probably cause little 1 nge in the general coro* risers here 
developed between the operations estimat * for 1950 and the operations ‘-indicated 
in the hypothetical construction pr^ram j, Bi the high disti.ll.ats i-nalyaie 

the gasoline stock production represents- • crude percentage nearly r*he aaara as 
the one in the 19$0 estimate and much le i than that io the high oCvans rating 
program,- As inferred by the original hy n theses and i n contrast to the high 
octane rating program* the high distill? v- yield operation is shown- to cause very 
little change in the high octet© avgs s s :\:.ks production, compared to X*)$o in 
terms of percentages of the crude® In t ir- high: distillate yield t>l*a the 
1950 estimate the gasoline productions -d ..:"fer chiefly because the thermal re~ 
formed and visbreaker gasolines of tie h rr ->theticai ^lan replace of tte 
Straight run and thermal cracked gasclin r.: of 1950 > 

A. salient feature of the high distl i-.: ^ yield orcraflian is to vine iar.-ger 
percentage productions and therefor© qua * itative productions of the vat-: L:- ns stocks 
commonly classified as intermedia 4 '© sad • :v ,5 times heavy distillates 4 Has*;© dis® 

tillates are the "intermediates 11 (heavy .:,:jthas and light gas oils) which pre«- 
sumably have an over-all distillation m >int in the order of 650°f d Ao the 
result of increased use of virgin napath --tp thermal reforming in hi&h cetane 
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rating and high distillate yield programs* however* the straight run fractions 

such as kerosenes and Diesel oils are considerably decreased among Va? 

Mediates 2 n compared to 1950 in terms of percentages of the crude* IharmaL vis- 
breaker distillates account for the net increase in the total ^inierm s diates* in 

the high distillate yield program 0 

Referring to final or finished products it is convenient to classify the total 
virgin and conversion •intermediates* within four .general categories « ‘kerosenes 
and other stocks for direct heating and Stlumination puroosesi k-erc- mm® and other 

i 

stocks for tt tractor fuel* (that is s fuel for lower compression $oark«'lgn±tion 
reciprocating engines); stocks for Diesel fuel (that is $ fuel for compression® 
ignition reciprocating engines )$ and kerosenes and other stocks for .let fuel 
(that :Ls% fuel for jet or turbine engines in aircraft)* Mill© the available data 
are far from adequate for estimating the octane ratings^ oaten® ratings* flame 
chaKpasteri Sties p and other physical azad chemical properties of tb® CT inte£ t mediates l> 
obtainable from Soviet cruda% the lack of this information is not necessarily 
critical in the present study* 

Although there may be mom or less loss in the engine efficiency in doing so 0 
it is still possible to design and operate the various internal combustion engines 
so as to utilise most •intermediates* as fuel if it is assumed that the "inters 
mediates* have the range of di&tillatim and quality characteristics normally 
prevailing for them* Thus the compression ratio may be reduced im the sosrk-* 
ignition reciprocating engines so as to be. suitable for low octuse ratings $ opera- 
ting conditions ivy be established md the spoed. reduced in Blvael engines so as 

** «=» * 
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to be suitable for low cetane ratings 5 and jet engines have been developed to 
utilise cracked kerosenes as well as straight run stock, within a range of soeci- 
fications flexible enough to allow wore than half of the typical crude to bo pro- 
cessed and converted to the specified fuel. Jet fuel specifications are subject 
to rapid experimental development and change outside of the Soviet Bloc, and 
this status probably likewise prevails within the Bloc,, 

It is important to note that while jet fuels potentially constitute a much 
greater percentage yield from the crude as compared to possible yields of suit- 
able aviation gasolines, and further provide for greater travel aeeed in aircraft 
as compared to gasolines for reciprocating engines, jet fuels are nevertheless by 
no means indicated to be universal engine fuels replacing gasolines even in air- 
craft, Jet planes are limited to high speed service, Signifisaiit limiting fac- 
tors are further connected with the relative fuel consumptions and tha correlated 
initial deadweight fuel louis repaired for scheduled operations, and also witfl 
certain mechanical applications not directly Evolved in the' combustion and 
power characteristics of the fuel. The mechanical complications are especially 

represented by excessive and carbon d®oosits still prevailing in pras® 

■ 

tice in the turbine engines of jet aircraft. 
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1 ° Purpose of the Analysis . 

Uschnical data and available intelligence are correlated in this survey to 
determine what might be a logical and advantageous program for the construction 
of relatively simple and less extensive net/ refining apparatus in the USSR, serv- 
ing for the attainment of high yields of general petroleum distillates,, A corn. 
laUon for this purpose is developed for direct comparison with the analysis of a 
program for high ratings as shown in Part I of this paper. The pertinent operations 
are therefore postulated for 1955 as in Part I, conforming to identical defini- 
toons, assumptions and other considerations wherever applicable „ 

2* Baal g of Study a 


Residue coking is a typical refining technique for ultimate general distillate 
yields from natural petroleum. The coking process may be applied to eliminate 
the usual residual fuel oil, replacing this stock with fuel ga-„ distillate fuel 
*“* and coke. Because the coker distillate oil is in genera*, unsuitable f«r 
engim* fuel or subsequent cracking, however, the coking process is economical only 
under certain conditions, m the case of ih® USSR i 4 is probable that there would 

**» £ml oil than there would * «« co « w 

.VMtecaWne or . MM_crackiag of crudo rasjLdtj* would '• ,» 0 ; T >-lv w- . 
more suitable to the Soviets for practicable maximum yields of 4^1 m 7^ ' 

For a given conversion of rosidual charge visbreaking y^s le3S w - ong33 ffias 
«td more total distillates as compared to the results of mors advanced degree of 
cracking, it is noted, however, that only the usual (that is, thermal) type of 
visbreaking is involved in the present analysis, and the vi*w« gasoline would 
therefore represent a smaller percentage of the crude and lower quality stock „ 
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compared to thermal cracked gasoline 0 It is noted further that if thermal, cracking 
were eliminated altogether in the high distillate yield program, the Soviets would 
probably obtain an excessive production of the heavy gas oil distillates which 
comprise distillate fuel oils® Thermal cracking would in consequence probably* b© 
correlated with the visbreaking in order to convert these heavier gas oils into 
more useful products with cracked gasoline and cracked kerosene especially included* 
Ihe .aiemal cracking charge would then consist of the heavy gas oil distillates 
produced by crude distillation, visbreaking, and catalytic crackinfo 

The present hypothesis of a high distillate yield program is based upon utili- 
zation of simpler and less extensive equipments The basic premise would thus ore* 
elude the complicated and elaborate equipment of catalytic refining* Destructive 
catalytic hydrogenation of crude residuals might otherwise be considered in the 
status of a cracking technique to accomplish the results of the tbmaal orocestsas 
of visbreaking and true cracking* It is noted that by this hydrog.snaticm as com- 
pared to the thermal processes, there would be a practicable possibility of moi v a 
complete conversion of the heavy stocks to lighter fractions^ leaving a rnaaOHw 
percentage of the final heavy residues 0 Further, there would be a or actio able 
possibility of more effective gas recycXisag so as t© result in alk;fiation and other 
polymerisation reactions^ producing hydrocarbon liquids {that in,, true ) 

generally wi thin a dis tillate boiling range, and in this fashion r/abstantially r©~ 
ducing the potential process gas loss* Thus the hydrogenation could bo applied 
for higher relative yields of the distillates* 


It is also noted that some intelligence analysts have infer rad active interest 
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on the part of the Soviets in the destructive hydrogenation of oxnde residues*. 

Reports have been cited which describe excellent results abUanei with Soviet 

w mazut w in the Bergius hydrogenation plant at Boehlen in the Soviet ’’one of Ger« 

* 

many, The Soviets are also said to be sending junior technologists for train®* 
ing in the Boehlen olanto In the case of Western refining prscbi-.je* however P 
destructive hydrogenation is not generally considered to be as* e©;>mimically. de® 
sir able as the usual cracking techniques,, Milder forms of catalytic hydrogenation 
have had more important and more extensive applications in the typical natural 
petroleum refinery practice, resulting in conversions more in the category of re- 
forming as compared to cracking*, Historically a mild form of catalytic hydrogen® 
aid o& has Served to produce technical isooctane from isooe terse cciurter 0 More re® 
eently there have been important developments in applying a similar technique to 
certain intermediate die till ates^ causing quality improvements in jet and Diesel 
fueler*, 

While catalytic refining would not conform to the -hypothesis ;.f simple and 
less extensive equipment* it is considered to be probable from tfc.s realistic shUnd- 
uoini that the Soviets will have at least all four of the LeraKLrss*- Houdry Cat‘aly= 
tiq cracking-reforming systems P plue the four catalytic sulfuric acid alkylation 
units originally designed with these Lend-Lease Houdry systems, in operation by 
1955° Alkylation and other types 'of gas reversion would actually ‘serve to increase 
the total distillate yield although the necessary equipment would be relatively 
extensive and complex,, With the .-exception of the correlation pol;»i^ri.satioa®-hyds ! o^ 
gen at ion system already existing by X9SQ* however $ no other 'catalytic facilities 
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are here postulated for the high distillate yield program* 

For comparative purposes as previously stated ^ hypothetical 1 v ! 5>^ opex'atiojis 
upon a consistent basis are presently developed for the alternate high distillate 
yield and high octane rating programs* Equipment and operations are assumed to b e 
the same in the alternate analyses for crude distillation and vlT)pjn. naphtha 
reforming* Adequate thermal reforming is assumed to be a oractie^hle requirement 
in both programs, considering the characteristics of the virgin n^hthas. as indi» 
cated for 1955* Compared to the estimated 1950 yields the larger 'percentage of 
thermal reformed gasoline would in part compensate for an overfall reduction in 
gasoline quality due to the presence of visbreaker gasoline and the smaller t*er~ 
centage of thermal cracked stock* As finally postulated the high distillate 
yield operation differs chiefly from the high octane rating alternate in the vic-« 
breaking*, reduced extent of thermal cracking, and effective reduction of nataly«= 
tic refining to what would seem to be fairly certain to he presen' V 
3 * Modemt&ad Soviet Processing Balances for Hi$i general pistillate Yields 
(Postulated for 1955) , 

Tah&a 20* Appendix B P is compiled to show an estimate of a plausible ©ver«=«3I 
refinery operation for high distillate yields in the USSR in 1955 , This table is 
developed! upon a basis as above inferred to be consistent with tho preceding Table 
17 of Amemdix B* where this preceding tabulation pertains to tha corresponding 
or alternate operation using modernised catalytic equipment for* high octane eating* 
Respectively corresponding in a similar manner to Tables 18 and 1« cf Appendix B s 
Tables 21 and 22 e Appendix B* further summarize what might prevail in the high 

'» «■ > 
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distillate yield program in the utilization of refining installations carried or-.*;? 
from 1950 p with designation of the considerable additional capacities required for 
the 1955 balance 0 Tables 3h and 35-> Appendix relate to the derivation of cer- 
tain data thus applied® The analyses and annotated tables for Part X are considered 
to be sufficient to cover the developments of the corresponding tables for Part IX 4> 
providing that note is made of important exceptions const! tued by t^e visbreaking 
and thermal cracking yields shown in the table s 0 Thermal cracking m±b® are hers 

1 

considered to be utilizable for thermal visbreaking without change in charge 
capacity® It is noted that these charge rates could normally be increased for the 
mild cracking (that is 9 visbreaking )© 

The 1955 capacity relationships given in Table 20 may be summarized as shown 
below^ with new capacities indicated relative to what is supposed to have been ex« 
isting in 1950 and with the 1950 capacities carried over in total* By comparing 
the following summary table with the similar one given in Section 10 of »art X* 
it is seen that the refining capacity values are about the same for th© total re- 
quired and total new by 1955* referring to the crude distillation and total con- 
version apparatus thus developed for the hypothetical alternate plans as above 
describe do Where more than a two-thirds portion of the new conversion equipment 
is indicated to be catalytic in the high octane rating program* however* more 
than 95 percent of the new conversion equipment is thermal in the alternate© 


~ 9 $?- 

S®E-C«R-E«T 

Approved For Release 2002/05/097 CIA^RDP79-01093A00020001 001 5-0 



Approved For Release 2002/05/09 :|CIA-RDP79-01093A000200010015-0 


Postulated 1955 Crude Production and Refining Capacities in the USSR 
Plausible End Results If Program Is Adopted for High B.stillate Helds' 
Indicating Capacities "New" Since 1950 

■ ■ — .. . , Thousand Metric ‘fans r>er Year 


Crude Production (ll),500 new) 
Crude Distillation (17 s Zi80 new) 


5H$0C0 
62 ,1(00 


Thermal reforming (It ,10? new) $.096 

Biermal visbreaking (3,297 former thermal eraekingj lit a 253 new) 1?»550 


Thermal cracking (none new) 1 3,015 

Total thermal conversion (3,29? modified- 18,360 new) 35,651 

Houdry catalytic cracking and reforming (?60 new) 

Catalytic alkylate product (95 new) i8 £ 

Catalytic polymerizati-on=>hydrogenation product (none new) Qq 

Total catalytic conversion (855 new) 1,779 

Total thermal conversion (3,297 modified; 18,360 new) 2 $ a 66l 

’total conversion (3,297 modified; 19,215 nsw) 37 


Annual capacity ratios* 

Crude production capacity 
®Fude distillation capacity 
Thermal conversion capacity 
Catalytic conves©icn capacity 
Total conversion capacity 


1 * 00 ) 
lo 2C0 
0,686 
0o03it 
0 o ?20 


Table 23, Appendix B, shows the essential capacity and operatic mlatlonshtps 
here spsatulated, in tte analyses of the alternate or contrasting pro grams for high 
octane rating and high distillate yield,, 

!»o Detail Data for Relative Hold s, 


Tha hypothetical alternate programs fundamentally differ only is* the visbreefe- 
ing operation, the relative yields by thermal cracking, and tha large reduction in 
catalytic refining in tha case of high distillate yields,, "art I of the present 
survey provides comprehensive coverage of the technological principles applied to 
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establish relative yields in the high octane rating program,, Yields and distriba® 
tione of virgin oil stock for conversion charge Effectively provide the basis of 
both hypothetical operations, however, and a similar status prevails in the esti~ 
mated operation for 1950 where the latter is summarized in Table 15, Appendix B„ 
Crude distillation operations actually bear strong influence upon the application 
of technological principles to determine the plausible yields by thermal and 
catalytic conversion. As a matter of convenience in further analysis with specie 
fLc reference to probable yields by visbreaking and cranking, Tables 2h s 2% 26, 
Appendix B, recaoitulate the respective over=all crude still operations in condensed 
formo 

jfrt the application of crude residue to a given process of cracking with the 
mild types of cracking called visbreaking included, the relative yields of the 
conversion distillates generally increase with an increase in the content of ootan« 
tial gas oil distillates remaining in the crude rerldtie 0 Heavy gaa oils are more 
refractory (that is, less susceptible to ©racking;) than are the light gas oila fl 
and a stripped crude residuum is .still more refractory,, Recovery of vacuum dis- 
tillate or heavy gas oil is an indicated feature of Soviet refining in ir.e pro= 
bable vacuum distillation of crud® residue to prepare road oils, tsrs, asphalts, 

•nd possibly other residue bitumens from the stripped crude bottoms,. 

Nevertheless, as inferred or difjenas m. in Part i (5 ,f this paper, and as shown 

» 

in the three summaoy Tables 2li, 25, 26, various ovarian degrees of incomplete 
crude residuum stripping appesr in the analyses of the three annual operations. 

The respective overfall crude residues result with considerable quality as potential 
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Charge material for visbreaking and thermal cr&cicing due to the presence of nor* 
mally recoverable gas oils in the stocks with apm’eciabl# quantities of heavy 
bottoms actually removed for asphalt and other residue products, 'leaving only the 
equivalents of gas oils insofar as the residue products are removedr The degrees* 
of incomplete stripping are indicated by comparing the three eurmaaory tables *&th 
Table 20, Appendix Bo The latter table consists of a condensed recr.oitulation of 
the data in Table 11$, Appendix Bo Tables lii and 28 pertain to the margin gas oil 
charge stocks potentially available for catalytic cracking^ and at least in the 
case of tfc« potential charge for the Fluid process, the indicated gas oil yield 
probably represents the maximum practicably recoverable from the crude bottoms o 
It is entirely probable that thermal visbreaking is currently erjplcyed. to 
soms extent in the true sense in Soviet refining, and that the visif making would 
likewise be a nominal, feature in the hypothetical high octane rating operation** 

But inasmuch as those estimated existing md postulated future Soviet pros tleos 
presumably involve visbreaking in a minor status similarly as lu the US, the v!Ub~ 
breaking is not considered to be of sufficient consequence to W 3 errjir.it a separate 
accounting in th® over-all analyses of the Soviet operations either for 19$Q ar 
for high octane ratings in 1 9$$+ H© breaking is in contrast to thia & £und&» 
mental process in the hypotte^ic?! Soviet operation for high distillate yields, end 
the plausible yields for the process then resolve from, the boiling point x»anga 
and other characteristics postulated for the crude residue charge* 

Will s, charge of a good quality short residuum such as is indicated m. Table 
20, Appendix B, technical correlations infer typical md plausible yields as fol«> 

«* 9 $ <= 

S a, J5 B 2r , 5"2 B, l 
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lows If thermal visbreaking is applied to advance the conversion to optimum gaso«- 

line production* 

Plausible Visbreaking of Short Eesidi^m In the 0SS& 

Conversion for Optimum Gasoline Production 



Weight”"" 

Percent 

Volume 

Percent 

Lb/aaX y ? 

»mrf imwJi— es» 

Enl/Te of 

Coke and Gas Loss 

5o75 

6o25 

?J 

s/ ■ 

Stable Visbreaker Gasoline 

I7o5o 

22,25 

6 o 06 

a>66 

Visbreaker Gas Oil 

Ho 25 

11 >75 

7*:>8 

•foil 

Visbreaker Residual Fuel Oil 

&££ 

3 b31 

BabS 

frrM. 

Short Residuum Charge 

100,00 

100*00 

/ o 71 

6*&l 


i© ''teimda“per gailono r " 
b 0 Barrels per metric ton 0 
Co Data not applicable* 


lh Table 20 the actual available crude residv, jm for visbreaker charge is more 
than half a long residutm stocky and the long resid contains essentially rtXl of 
the gas oil in the crude although this gas oil is of a ‘low quality heavy ty»e c 
Tfcs latter potential gas oil is here considered to constitute a charge more suit- 
able for visbreaking, as compared to a charge for true o racking if it were^Wated 
from the b^ttonseo Reasonably plausible te^hsr^s^. yields are therefore tfevoloM^ 

&& * prcceso of visbreaking applied to a charge of the t^tal available crude 
residuum with the short residuum included, assuming th at emphasis is Placed upon 
the general yield of distillates rather than gaso line alone* 

It is probable in this latter case that the heavy gas oil parties* of t>hc* 
charge will be predominantly converted to heavy naphtha distillates; boiling be* 
tween gasoline md heavier gas oil 0 It is further probable that while ih& caiba 
and gas less will represent a weight percentage in the sams order of ma^iitude as 
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with the short residuum alone, the net volumetric expansion will result in a total 
liquid product volume very little less than the volume of the charge stocks The? 
Composite visbreaking yield percentages are as summarized beltur a-nd applied in 

Table 20 o 

Probable Vlsbre aking of Crude Residuum i n the USSR 
1955 Operation for High Distillate Held 



Psrcent 

V5i5m 

Percent 

a/ 

EM/Te y 

Coke and Gas Loss 

SoO 

o„5 

■M 

s/ 

Stable Visbreak er Gasoline 

l$eO 

18 0 5 

Ovik 

8c2S 

Heavy Visbreaker Naphtha Distillates 

3ilo0 

38 o 0 

7,00 

TcSO 

Visbreaker Gas Oil 

6 o 0 

6 o 0 

7« 82 

6 0 71 

Visbreaker Residual Fuel Oil 

SgoO 

37nO 

8 0 ts$ 

&o2it 

Crude Residuum Charge 

100,0 

iOQoO 

7o32 



*c ^5u53S per gailorio ^ 

bo Barrels per metric t mo 
Oq Data not spnlieab&Oo 

For the developstent of plausible thermal cracking yields, re&ftved fimdsment^ 
waon the basis of the constitution of charge stock similarly as for viftbroaklng£ 
the critical dale f®r the constitution of charge stock are m shown in Table 29$ 
Ap^e^di^ & lb® ovi Ideal data sro thus summarised in tabular form, md the data 
esaotsially tsoiicate the relative extents to which c bottom *,&*? elfriinatsd 
from the virgin oils charged to the themal cracking, referring to the annual 
operations as designate 

Reduction in the refractory character of the charge results by oUmnnating 
refractory crude bottoms from the total straight run stock charged to thermal 
cracking and this is a factor in deriving plausible thermal c racking yields* 

«5> 100 4=3 
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Catalytic gas oil is only slightly, if any, more refractory than the corresponding 
virgin oilo Visbreaker gas oil 1% however, considerably more refractory upon tha 
same basiSo The relative data in Table 29 indicate that the thermal cracking 
charge in the 1950 estimate has overfall cracking characteristics no more than 
equivalent^ if not inferior, to those in the thermal cracking charge for high 
distillate fields in 1955o The corresponding cracking characteristics appear to 

be degraded relative to these two annual charges in the thermal cracking charge 

' s> 

for high octane ratings in 1955© Plausible thermal cracking yieldo are accord- 
ingly derived end applied as summarised in Table 30, Appendix Vernal crack® 
ing yields are for convenience shown to b© comparable in the 19$0 estimate and 
in the postulate for high distillate yields in 1955c The degradation of thm 
overfall charge is reflected in the corrasnondilng thermal e racing yields applied 
in the postulate for high ctt« ratings 'in 1955« 

5o Possible fiotentjajg in Finished Distjllat y 

Similarly m explained in with, the high o«t m® rating ^alysie, ^ 

tional gasoline blend stocks may be Involved if finished gasoline blends arc 
pared from the gasoline derived vss stem in the high distillate yield a&&iysl8 0 
As ©plained in tfos pmnous analysis, the inclusion of finished gasoline blende • 
would probably cau£© little ©hangss In ths genor&X comparisons wr® developed h&® 
tween ths operations estimate for 1950 the operations indieated in the hyro- 
thotiaal ecnstnicticm programs© S& the high distillate yield analysis tbs gasoline 
stock proctetion represents a cnad$ peree^tag® nearly ths m Th® ono In tte 
1950 estimate and much less than" that in the high octane rating progyamo A-s 
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inferred by the original hypo U eses and in contrast- to the high octane rating 
program^ the high distillate yield operation is shown, to cause very little c hangs 
in the high octane avgas stocks production compared to 1950 in ter m of percentages 
of the crude© In the high distillate yield plan and the 1950 eatimata the gaso- 
line productions differ chiefly because the thermal reformed and visbreaker gasc~ 
lines of the hypothetical plan replace soirae of the straight m sad thermal cracked 
gasolines of 1950o 

A salient feature of the high distillate yield operation is in the- larger eer** 
eentage productions and therefore quantitative productions of the various stocks 
commonly classified as intermediate and sometimes heavy distillates s these dis- 
tillates are the "intermediates!* (heavy rtupnuias <£ud light %m oil#) which pre** 
suaably have m over-all distillation end point in the order of 6%PF 0 But due 
to the increased use of virgin naphtha for thermal reforsdng in the high cetane 
rating and high distillate yield programs*, the straight m ^m&tioria such. m 
Sesrosertes ©ad Diesel oils are considerably decreased $mng the '\nti«rii»diatesa a 
compared to 1950 i& terms of percentages of the crude* IherBriL visbreaker diso 
tillates account for tb® net increase in the total Hntermsdt&tBe 1 ' in the high 
distiU&te yieM progns«c 

Referring to final or finished products it is convenient to classify the tonal 
virgin and conversion "tateraediates* within four general categories* thus* 
kerosenes and other stocks for direct heating ^nd lllt$iin$tion purposes 5 &8rc« 

senes and other stocks for "tractor fuel 3 (le®*# fuel for lower compre&dion spark--- 

% 

ignition reciprocating engines}; stocks for Diesel fuel {i 0 e<>* fuel for compression* 
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ignition reciprocating engines )$ and kerosenes and other stocks for jet fuel 
(icOo, fuel for jet or turbine engines in aircraft)* While tha available data 
are far from adequate for estimating the octane ratings, catena ratings* flame 
characteristics^ and other physical and chemical properties of th® ^intermediated * 
obtainable from Soviet crudes, the lack of this information is not necessarily 
critical in the present study c 

Although there may be more or "less loss in the engine efficiency in doing 
It is still possible to design and operate the various internal combustion engines 
so as to utilize most intermediates® as fuel if it is assumed that the % tn%nrmd±ate 
have the range of distillation and quality characteristics normally prevailing 
for thsnic "Thus the compression ratio may be reduced in the tsp ark •'ignition 
oinrocating engines so as to be suitable for low octane ratings $ operating condi» 
tions/be establishad and the apeed reduced in Biesel engines so as to be suitable* 
for low cetene ratings; and jet engines have been dm®lopQ& to utilise cracked 
kerosene# as well as straight run stocky within a range of specifications flextbla 
enough to allow more than half of the typical crude to be processed and converted 
to the specified fuel 0 Jet fuel specific atims are subject to rapid e^rim^ntaL 
development and change outside of the Soviet Bioc^ mm this statue probably’' like- 
wie© fsftsvsils within tba B&eSo 

It t3 Important to n*te that while jefl fuels potentially constitute s mush 

\ 

greater percentage yieM from the crude as compared to possible yields a.f sale- 
able aviation gasolines^ and further provide for greater travel speed in aircraft 
as compared to gasolines for recipre eating engines^ jet fuels are nevertheless 

103 - ' 
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ty no means at present indicated to be universal engine fuels replacing gasolines 
even in aircrafto Jet {planes are limited to high speed services Significant 
limiting factors are further connected with the relative fuel consumptions and the 
correlated initial deadweight fuel loads required for scheduled operations^ and 
also with, certain mechanical complications not directly involved in the combus- 
tion and power characteristics of the fuel 0 The mechanical complications are 
especially represented by excessive corrosion ami carbon deposits -still pre« 
veiling in practice in the turbine engines of jet aircrafto 
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i 

SumnarjTo 

Plausible New Refinery Construction for Intermediate flesults., 

Brae tic able extremes for the Soviets were postulated in the preceding analyses 
of two hypothetical future refining programs, respectively comprising alternate 
and contrasting schemes for high octane ratings and high general distillate yields. 
It is quite possible that a more realistic course would be intermediate between 
these extremes, and it is further plausible that the Soviets would obtain optimum 
results for their requirements by means of the intermediate course,. An inter- 
mediate program would be at least more probable, and tee present survey cowrs 
what is considered to he a logical hypothesis with respect to an intermediate plan. 

The intermediate plan is developed as a program more nearly resembling the 
general schedule for high distillate yields as compared to the other extreme. 

Upon an over-all basis the intemsdiate program essentially differs from the high 
distillate yield schedule only in a reduction of visbreaking charge, m increase 
in the thermal cracking charge, and a small increase in catalytic conversion capaci 
For comparative purposes the intermediate program is Postulated to he completed 
and operating in 1955, similarly as for the alternate extremes With exceptions 
as presently noted, this third hypothetical program is based upon specific defini- 
tions and assumpUoffls corresponding to those applied for tee alternate extreme 
In total the three hypothetical 1955 refinery systems and operations are ealeu,. 
lated to be the same with respect to crude' distillation, thermal reforming, and 
polymerisation-hydrogenation, Ihe respective hypotheses for intermediate results 

~ 18 $. 
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and for high distillate yields each omit,, hcwevor* the Krasnosodsk catalytic 
polymerization unit and the Fluid Catalytic Cracking facilities of ass high oc® 
tans rating clan. With regard to the catalytic cracking postulated for the high 
octane ratings ^ the high distillate yield program includes only the four lead" 
leas® Ifeudry systems whereas the intermediate plan involves in addition the other 
three Ifoudry systems assumed in the high octane rating postulate, A separate 
catalytic sulfuric acid alkylation unit is assumed to be correlated with each 
Houdry system. The total thermal cracking charges are nearly equal in the plans 
for intermediate results and for high octane ratings, 

Ihe following table summarises* the basic comparative data for the three hyoo = 

tSwtleal operations,, 
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Postulated Operations in . 1955 

Charge Stocks in High Octane Rating p 
High Distillate Hal d* 
and Intermediate Operations 


■r 


Thousem 

i ?fetric Tons 


ikgh 

Q&tww 

Rating 

tfpe'X: 

BistHlAte 

it Ions'” 

-.TV ■ e*^tpaa>s: ■ 

Intermediate' 
^ Program i 

Virgin Gas Oil 

Charge to Fluid Catalytic Cracking 

10,216 

0 

0 

Charge to Houdry C&tsQyti© Cracking 

2a6j5i 


2,851) 

««u«N>tkw 

Charge (Tots! Charge) to Catalytic Cracking 

12,870 

i,5li» 

2,6j3t 

Thermal Cracking Charge 

0 


lOftgi.6 

Total Production 

X2,8?G 

12,81=0 

12,370 

r Crude Residuum 

long Residuum to Thermal Cracking 

5,350 

0 

5,850 

Short Residuum to Thermal Cracking 

#■ 

? a 800 

__ __ o 

0 

ewtgywrujaca- 

Thermal Cracking Charge 


0 

5,850 

Fuel Oil Product (Low Quality Long Residuum) 

3d900 

0 

0 

Long Residuum te Thermal Visbreaking 

0 

. 5,89 o 

0 

Short Residuum to Thermal Visteaking 

0 

?,800 

7, 800 

lm Quality Long Residuum to Thermal Visbrealdmg 

D 

IsM 

3,900 

Total Production 

17p$BG 

27,559 

3.7,550 

Charge {Total Charge) to Thermal Visbf®s^dJ^g 

0 

IW' 

11,70© 

Thermal Cracldug Chases 

Fluid Catalytic Gas Oil 

3,658 

6 

0 

, Ifeudffy Catalytic Gas Ml 

l,i06o 

60 a 

1/, 060 

Catalytic Qa® Oil (Total) 

lt,»8 

6C6 

1,©S0 

Virgin Gas Gil 

O 

11,356 


ViatsfeaJcer Gas Oil 

0 

1,053 

1,270 

Crude Residuum 


Q 

&B98 

Total Charge 

13,368 

23,015 

13,296 

- 10 ? » 
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^stulated Operations in 1955 


Charge Stocks in High Octane Rating^ 

High Distillate Held 5 

and Biteirodiata Operations 
(Continued) 


Hhomand Ektaric Tons 
.Alternate ,Q|p^rationtt 


Catalytic Alkylation Charge 

* idg& 1,1 

Octane 
Ratiujg; 

mm nssr m ~ 

Distillate 

Yield 

Vngpsm, 

To Units with Fluid Systems 


0 

0 

To Units with Houdry Systems 

J£l 

276 

m 

. Total Charge 

2,2524 

2?6 

UB9 

The following table provides 

a suiaaary of the USSR refining oapacitina by 

«ype»6 


estimated or assumed as sfcove stated with reference to the program for intermediate re- 


sultSo Here the capacity ratings are of charge stocks except that they are shown in 


terms of product for the gas reversion and isooetane systems o 
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Estimated and Postulated Refining Capacities in the USSR 
Data for intermediate Program in 1955 


^o usand Ton ?? per fe ar 

~ ^ . ' " " , 


tW* of Facility 

Estimated 
Existing in 
1950 

Postulated 
‘•New* Mr 
1955 ' 

fftstulated 

Total 

1955 

Crude Distillation 

Wi,920 

17,2(80 

62,1(00 

Thermal Reforming 

989 

li,107 

5,096 

Thermal ft.sbreald.ng 

0 

11,700 

11,700 

Thermal Careking 

16,312 

l,98li 

18,296 

Total Thermal Conversion 

17,301 

17,791 

35,092 

Houdry Catalytic Cracking */ 

751* 

1,900 

2,65b 

Alkylate Production b/ 

90 

238 

328 

Isooctane Production c/ 

80 

0 

80 

Total Catalytic Conversion 

92k 

2,138 

3,062 

Total Conversion 

18,225 

19,929 

38,151} 


Houdry units Inelucl&^ t ary age 

ho Catalytic gas reversion 

Co Catalytic gas reversion plus catalytic rafermingo 


Similarly as in the analyses of the limiting or alternate programs the fore< 
going USSR data may be compax^d with the 1950 US statue as follows 
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Capacity Ratio Comparison for 1955 Intermediate Program 


type of Capacity 
Crude Production 
Crude Distillation 
Thermal Conversion 3/ 

Catalytic Conversion 
Total Conversion 

donsista of reformings '/iebrea/dHgrcit^TaKSraHriH^^i^wJe' ^"tKTygT 
also some minor capacity for thermal gas reversion^ But where tta capacity fac« 
tor is not very significant for visbreaking in the US* the corresponding fact or 
is a ratio of 0 o 22> as here defined in this postulate for the USSa 0 

The following table shows the geographic distribution of the hypothetical 
USSR capacities for intermediate results « 


HeTSSve TJeight ESSs" 

Basi ^ ^ 


USSR 

7r~* 


Estimated 

Existing 

1950 

ySSGKS&l 

for 

195? 

US. 

195b 

1.000 

IoOOO 

IoOOO 

1.198 

1...200 

1.192 

0oh6l 

0,675 

0,39$ 

0.025 

0,,059 

0.326 

0„i»86 

0 a T3h 

o.m 
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Postulated Capacity Bata for 1955 in the USSR 
Intermediate Program 


Th ousand jfe trie Ton© per Tear 


* 

Southwestern 

European 

Russiaj 

* Soviet 

Caucasus 

Southwestern 

European 

Russiai 

Soviet 

Central 

Asia 

Northern 

European 

Russia 

Soviet 
Far 
^ East 

MLner 
Si ti?a 

Total 

USSR 

1950 Crude Production 

20„lt00 

11,000 

19^600 

X$C*00 

0 

53,000 

Estimated for 1950 

28,850 

5,560 

8,765 

1*2-30 

te>5 

lil»,920 

Added "New* 

0 

3.no 

lit, 22.0 

0 


174*80 

1955 Crude Distillation 

28,850 

8,830 

22,975 

1*28© 

l#S 

62,1100 

Estimated for 1950 

0 

218 

m 

0 

0 

985 

Added "New" 

1,061 

3Sk 

2 ; * o^iO 



jbaoi 

1955 Thermal Reforming 

l,06l 

572 

3,1*11 

5^ 

0 

5,096 

* Estimated for 1950 

0 

0 

0 

0 

0 

c 

Added "New* 

iu080 

2,200 

5,220 

£00 



1955 Thermal. Visbreaking 

it e 08Q 

2,200 

5,220 

£00 

0 

11,700 

Estimated for 1950 

6 e 086 

3 & m 

6,031 

lift 

0 

16,312 

Added "New" 

270 

0 

JyjaJ* 

0 

rysTW3ia»<ca5 



1955 Thermal Cracking 

6,355 

3,721 

7,71*5 

l*7fc 

0 

18,296 

Estimated for 1950 

0 

751* 

® 

. 0 

0 

7$; 

Added "Now" 



330 

?6o 

0 

0 

£»&=£> 

1,90c. 

1955 Catalytic Cracking */ 

f60 

l,J3li 

760 

0 

0 

2,651. 

Estimated for 1950 

0 

89 

0 

0 

0 

8* 

Addted "New* 

■ 96 

—...Ml 

x 


Q 

335 

1955 Alkylate Production 

96 

236 

9? 

0 

0 

321 

Estimated for 1950 

0 

0 

80 

0 

a 

80 

Added "New" 

iy 

0 

0 

_0 

0 

C 

1955 Iaooctime Production 

0 

0 . 

80 

0 

0 

8C 


*r ■ inaBqnQrranvrttBxasB^^ 

bo Soviet Caucasus codimer polymer contributes to isooetanea* 
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Product Held Potentials in Intermediate P!ro^ro i 0 

The following table summarizes the comparison of yield potentials for Soviet 
refining* referring to the estimated overfall operations in 2$$Q and the 
hypothetical operation for intermediate result© in 19$5« la direct correspondence 
to the preceding analyses for the practicable limiting program©* the basis of this 
table involves gross yields at the refining units a© developed from m initial charge 
of the estimated total Soviet crude production© 
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Gross Helds in Soviet Refining 

1950 Operation Versus t he 
Operation for Intermediate Results in 1955 

. Th pv»«^^ Metric Tong 

Estimated 1950 Intermedi ate Program 
Processing Processing 



Cross 

Held 

Parent 

Crud& 

Gross; 

Held 

-Mwumir— - 

Percent 

Crade_ 

Motor 

2*721 

7.26 

1,593 

3,06 

Aviation a/* 

1,018 

2.71 

1,137 

2.29 

Total Straight Run Base 

3 P ?39 

9,91 

2*730 

5,25 

Thermal Reformed Base 

721* 

hSl 

3,730 

ML 

Total Base from Virgin Naphtha 

l*,l*63 

11.90 

6,1460 

12.1*2 

Motor 

23 

0 o 06 

82 

0.16 

Aviation 

186 

0si£ 

66l 

1)2? 

Total Catalytic Cracked Base 

209 

0.56 

?i»3 

1,1*3 

Isopentane 

20 

Ml. 

69 

0.13 

Total by Catalytic Cracking 

229 

0,61 

at 

1.56 

Thermal Visbreaker Base 

0 

0.00 

1,580 

3. Cl* 

Thermal Cracked Base 

hJ3k 


6 H t*7? 

12,1*6 

i*±'*t9mzxzrzi- 

Total by Visbreaking and Cracking 

6,005 

y&oOi 

3*869 

17.06 

AklyXation Blend Stock bf 

1*2 

0.12 

152 

0,29 

Motor 

8 

0o02 

31 

0 o 06 

Aviation 

<& 

Oe22 

297 

2al2 

Total Alkylate 

if 

0.21* 

328 

0,63 

Isoootsne 3 / 

88 

On 21 

80 

Ml 

Total Gas Reversion Blend Stock $/ 

169 

QcSh 

i*o8 

0,78 

Total Stable Gasoline Base and HLend Stocks 10^679 

28,5 

25,889 

30.6= 

Thermal visbreaker 

0 

0,0 

2,632 

5.1 

Thermal Cracked 

hm 

2 0 8 

hm 

M. 

Total by Thermal Visbreaking and Cracking 

1*065 

2.8 

3,821 

7.1* 

Straight Run 

8fl6Hj 

23.0 

10,11*0 

19, ,5 

mttimmmu+tm 

Total Intermediate Distillates 

9 p 6l9 

25o8 13,961 

(Coratinued ,on 

2&,9 

next page) 


* Footnotes follow on nag© Il6 0 
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Gross Yields in Soviet Refining 

1950 Operation Versus the 
Operation for Intermediate Results in 1955 
(Continued) 


Thousand Metric Tons 


Lubes, Speciality Residuals 

Thermal Visbreaker 
Thermal Cracked 

Total by Thermal Visbreaking and Cracking 

Thermal Reformed 

Total by Thermal Conversion 

Catalytic Polymer g/ 

Total Conversion Residual 
Straight Run Residual 
'total Residual Fuel Oil 

3ver*=al3 Process Loss 
Gross Products 
Total Crude Charge if 

There*! Visbreaker Base 
Thermal toe naked Base 

Total by Thermal Visbreaking sad Cracta&ng 

Thermal Reformed Base 

Thermal Conversion Base 

Catalytic Cracked Base 

Total Conversion Base 

Straight Run Bjso 

Total Stable Gasoline Base Stocks 


Estimated 1950 
BPoosssing 

I^potfetlcaL 1955 
Intermediate Program 
Processing 

Gross 

Percent 

(Jross 

Percent 

Held 

Crude 

Held 

Crude 

2,778 

7ob 

2#73Q 

5,2 

0 

OoOO 

5,616 

10,80 

hM 

19 0 6li 

3a2 1 U' 

1 Sc 9 C 

7,361, 

l%6k 

13*886 

26, K 

— 2X 

0,26 

__ ggc 

0c 56 

7 t 6ta 

19c 90 

lb,386 

27*66 

lb 

OcQ3 

, _‘-G 

OclC 

7*b75 

19*93 

lb,036 

27*76 

3»9b8 

m 1 

__ ijb 0 . 

0,00 

n e bs>3 

30*$*’ 


t?->7/ 

2*9bl 

7c 8 

. b*98't 

9,6 


2M. 


90 a b 

37,500 

100,0 

52,00)0 

100 0 

0 

OiOO 

i f 580 

3^ot* 

ja 776 

i&jtQ 

j ^ rrr:n 

SitkE 

L»Ji6 

5,776 

X5cbo 

3*05? 

15 5o 

72 b 

Jdtt 

IJM, 

7c 17 

6,500 

17c 3 J 

u s m 

22,67 

—222: 

0,56 

m 

.Ma 

6 £ ,709 

17o89 

. 2*530 

slide 

mi 

JsM 


Js& 

io s ltW 

27*86 

15*260 

29 35 


(Continued on 

next aatja) 
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Gross 3£ield3 in Soviet Refining 

1950 Operation Versus the 
Operation for Intermediate Results in 1955 
(Continued) 


.^ou gand Metr ic Tons 

Hypothetical 1955 

Estimated 1950 Intermediate Program 
— ffiocesg ing Processing 



Qrosa 

Percent 

Gross 

Percent 


Held 

Crude 

Held 

Crude 

Catalytic Cracking Isopentane 

20 

. 0,05 

69 

0,13 

Oas Reversion Blend Stock d/ 

169 

2si»l 

1)08 

0.78 

Direct Catalytic Conversion Blend Stock 

189 

0,50 

Ia77 

0,91 

Alkylation Blend Stock d J 

h2 

0,11 

152 

0,29 

Total Stable Oasoline Blend Stocks 

231 

O 061 

629 

UK> 

Thermal Conversion Base 

6 S $00 

17.33 

11,787 

22.67 

Catalytic Cracked Base 


0,06 

82 

0.16 

Total Conversion Motor Base 

6,523 

17,39 

11,869 

22.83 

Straight Run Motor Base 

2,721 

7,26 


3,06 

Total Motor Base 

9,221 

2J»o65 

13,1)62 

25,89 

Motor Alkylate 

8 

0,02 

31 

0.06 

Alkylation Blend Stoek b/ 

Total Stable Motor Oasoline Base and 

te 

0,11 

152 

0,29 

Blend Stocks 

9 ;j 29h 

21}, 78 

13,61,5 

26 c 2k 

Catalytic Cr asked Base 

186 

0.0$ 

661 

1.27 

Straight Run Aviation Base 5/ 

■U018 

2,71 

1 

' hM, 

Total Aviation Base 

1,201} 

3,21 

1,798 

J.l )6 

Aviation Alkylate 

81 

0,22 

297 

0.57 

Isooctane c/ 

8° 

0,21 

80 

0,15 

Catalytic Cracking Iseoeatane 

Total Stable Aviation Oasoline Base and 

2» 

&,05 

69 

0,13 

Blend Stocks 

1,385 

3,69 

2,21s!) 

h*$J 


(Continued on next page) 
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Cross Reids' in Soviet Refining 

1950 Operation Versus tbs 
Operation for Intermediate Results in 19 $$ 

(Continued) 

i© T ' Potential virgin naphthenic stocks c TEesJTpot^^ 

excesses over the quantities utllizable with other available avgas stocks in the fina, 

avgas blends o 

bo Excess charge stock to slkyl at?icn $. essentially consisting of excess butanes $ 
stock derived by crude fractionation* reforming* cracking* and visbreakings 
Co Derived by hydrogenation of codimer polymer** 
do In part as represented in isooctan©* 

©o Produced in the supplementary catalytic reforming stage in the Hendry Catalytic 

Cracking systems c 

fo Later estimates have indicated a total 1950 production value of ne arer 38 o 0 
million it® trie tons for Soviet crude oi! c 
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Possible Potentials in Finished Product Blends 0 

As previously explained or inferred in the present survey* the 19$$ operations 
for all three hypothetical programs stew only the potentials for base md blend 
stocks o No direct accounting is made of balances for the probable finished pro- 
duct blends or of the relatively small amounts of additional hydrocarbon stocks 
possibly required for some of the finished products, especially of the gasoline and 
other distillate types 0 But again In accordance with previous discussions and 
correlations in this survey* the lack of this accounting probably has insignificant 
effect upon the generalized comparisons and intrinsic ©valuations 0 i the potential3 0 
The present or intermediate program is directly derived from the limiting or ©;t« 
treme plans* and since the potentials of the intermediate operations ara therefore 
summarised and explained by means of the preceding summary developiiient?j and conpara 
tiv^B (i* eo , corresponding) tables* further discussion is here omitted as unneeossar^. 
lo Purpose of the -Analysis^ 

technical data and available intelligence are correlated In this survey to date 
mine what might be a logical and possible optimum pr©gg«isu Xm* the constriction of m 
refining apparatus in the U&SR, so to attain goals intermediate, between the pract?! 
cable limiting schedules respectively analyzed in Parts' I md II *f the present pap;- 
A correlation for this pwpose developed for direct comparison with data 2 * 2 * 
Part I which relate to high octane ratings, and also the data in Part II which re la 
to high general distillate ylelds 0 The pertinent operations are therefore postulate 

for 1955 as in Parts I and II, conforming to identical definitions * assumption^ and 
other considerations wherewr applicable** 

• 117 - 
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2 0 Baals of Study* 

The intermediate USSR refining program is constituted by various features with 

certain modifications^ contained in the dewlopirscnto of Parts X and XI o: this 

paper* The plan for intermediate results more nearly resembles the practicable 

extreme for high distillate yields as postulated in Fart II, in comparison to the 

alternate extreme for high octane ratings as postulated in Part !o The dovsloonanis 

of Parts I and II cover the theoretical undone rallied economic aspects of the re® 

fining techniques thus selected for intermediate results* Boon an overscan banis 

the Intermediate plan essentially differs from the high distillate yiela schedule in 

three features only* consisting of a reduction in visbreaking charge# an increase i« 

thermal cracking charge*, and a small increase in catal tic conversion capacity* 

Ift total the three hypothetical future refining programs are calculated to be 

the same .tfith respect to crude distillation $ thermal reforming^ and polyii^riaats.on^ 

hydrogenation* The respective hypotheses for intermediate results md for high dis® 

tillate yields each omit^ however, tbs Krasnovod.sk catalytic polymerisation unit and 

the Fluid Catalytic Cracking, facilities of the high octane rating plan* #ith regard 

to ca tal ytic cracking postulated lor the high octane ratings# the high distillate 
«toer*s0S nfo© isiteri?sdiata pi m 'involves in aMLtio^. to other Esmry sym&m 

yield program Includes only the fem leiad-leese Eou&ry system / postulated for telgh 

•wfeaM ratings 4 A separate catalytic sulfuric add alkylation unit la assumed to he 

correlated with each Houdry system^ The total thermal cracking charges -sre naaMy 

equal in the plans for intermediate results and for high ectana ratings* 

3h the intermediate plan as compared to the practicable limbing schedule for 

high distillate yields^ the reduced visbreaking and increased true thermal cracking 

- 118 - 
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serve to increa?» the quality ratings and relative yields of gasolines a there is * 
correlated decrease in the total yield of liquid distillate stocks by reason of this 
increase in the over-all degree of conversion. Similar results develop tram the 
corresponding small increase in catalytic conversion. The intermediate program 
includes catalytic conversion facilities where such constructions are believed to ba 
very probable in the immediate future in the USSR, 

3 0 Modernized Soviet Processing Balance s 

(Postulated for 1955 )o 

Table 31, Auoendix B„ is compiled to show an estimate of a plausible cvsr-a'tl 
refinery operation for intermediate results in 1955c This ta le is da veiled upon a 
basis as above inferred, so as to be consistent with the preceding Tables 17 and 20 
of Appendix B, respectively pertaining to tea alternate practicable limiting schedule 
for high octane ratings and for high general distillate yields, Rswoectiwly carres 
ponding in * similar manner to Tables 18 and 19 which are correlated with Table 17 
in Appendix B* and to Tables 21 and 22 which are correlated with Table 1} in the sane. 
Appendix, TahLes 32 and 33, Appendix B, further summarize what might niwsdl to the 
intercalate program in the utilization of refining installations carris* «« ^ 
1950* with designation of the considerable additional capacities requixw for the 
1955 balance, Tables 3Bj and 35® Aopendix B, relate to the derivation of certain dab 
thus applied* ®»e aaalyses and annotated Tallies for Parte I aid JX are considered 
to be sufficient to cover the developments of the correspond!** tables for Part HI* 
providing that nota la matte of important exceptions constituted 1 rj the ^fsbreateng 
and themal cracking yields show in the tables© 
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1955 capacity relationships given in Table 31 may be smroarlaed as shown be •- 
lovf^ with new capacities indicated relative to what is supposed ta have aye n exLe« 
ting in 1950 and with the 1950 capacities carried over in total. By cosnc nring the 
following summary table with the similar tables given in Section 10 of Part I, said 
to Section HI of Part II* it is seen that the refining capacity values are about the 
ean» for the total required and total new by 1955* referring to the erode distil la= 
tteo and total conversion apparatus thus developed for the three hynothettoal plans. 
The three plans essentially differ in the types of conversion apparatus as indicated. 
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pos tula ted 1955 Crude Producti on and Refining Capacities xn the USSR 
Plausible End Results ,[f Intermediate Program Is Adopted 
Oil Quantities in Thousands of Mo trie Tons Per TSsar 
Indicating Capacities ’’Haw” Sines 1950 


Crude Production (l!**500 new) 

Crude Distillation (17*1/80 new) 

Thermal reforming (I4IO? new) 

Thermal visbreaking (all new) 

Thermal cracking (1*981 nsw) 

Total thermal conversion (17*791 new) 

Houdry catalytic cracking and reforming (1*900 new) 
Catalytic alkylate product (283 new) 

Ca taly tic polymerization .hydrogenation product (none new) 
Total catalytic conversion (2*138 new) 

Total thermal conversion (17 0 791 i»») 

Total conversion (19*929 new) 


52 f OCO 
62 uOO 
5-096 
SI. 700 
18 296 
35 092 

2n65k 

328 

80 

3 062 

3ji 

38.15U 


Annual capacity ratios? 

Crude production capacity 
Crude distillation capacity 
Thermal conversion capacity 
Catalytic ec# version capacity 
tbtil conversion capacity 


1-000 
1 200 
0 6?5 
« 0 59 

0-.73I? 
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Tata* 23, Appendix B, shows the essential capacity and operation relationships 
here postulated in the three hypothetical future refining program** 

ho Dgtajj Data for Relative Yields <» 

The analyses of Parts I and II of to present survey cover the relative yields 
applied in Part III, excepting the yields in visbreaking and thermal cracking, to 
analysis of Part II correlates visbreaking and thermal cracking yields ny tlSa 0 
suranary data in Tables 2U, 25, 26, 28, an* 29, Apoendix Bo to litter taKlee he 
applied to develop similar yields for Part III if the summary data of Table 27, 
Appendix B, are also considered. 

By comparing the summary data in Tables 2l», 25, 26, and 28 it is inducted Shat 
the over-all visbreaking charge in Table 31 for Part III, i»e*» in the schedule for 
intermediate results in 1955, is more predominantly crude bottoms as compared to the 
corresponding visbreaking charge in Table 20 for Part II, to to atodule for 

high gaweral distillate yields in 1955. Technical principles are ttawefase applied 
to develop the Part III visbreaking yields aa shows# tselcw and as applied is* Tab .e 31 
This visbreaking operation is less efficient as aneipared te that in Tail*? 20 
the vi streaking data and yield tobies in Section -?? Part 22 )o 
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Rrobabl© VietroakLng of Orud® Residuum in t&e USSE 
1955 Operation for XntenredUte It® 



i 

VgSl tnSe 




Paroent 

Percent 

lb/Oal a? 

mM w 

Cob# and QW Loss 

&0 

0o5 

s/ 

2/ 

Stable Visbreaker Gasoline 

13.5 

16.5 

6.3? 

8.;!2 

8»*vy Visbreaker Naphtha Distillates 

22o5 

25.0 

?s02 

?J|8 

Visbreaker Qas Oil 

10.0 

10.0 

7.80 

6,73 

Visbreaker Residual Fuel Oil 

ItSoO 

too 

3.53 

6ojsi 

Crude Itssicluura Charge 

»o — founds per gaiien. 1 " 

ICOoO 

lOGoO 

7.80 

6„?3 


bo Barrels per metric tcn 0 
$© Data QQ>t aoo2icab2u^r» 
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■ ■ Bmnary data of Table 29 may be then applied to correlate the plausible ther- 
mal cracking yields shown ia topis radix B tables, i„8., in Table 15 for the estimated 
1950 operation l* 1 Table 17 for the hypothetical 1955 high octane rating operation, 
in Table 20 for the hypothetical 1955 high distillate yield operation, and in Table 
31 for the hypothetical 1955 intermediate operation; Table 29 indicates that the 
thermal cracking charge in the 1950 estimate is possibly superior but still reasonabi: 
equivalent to that in the 1955 hypothesis for intermsdiate results;. Thermal crackin ' 
yields arc for convenience shown to be comparable in the 1950 estimate end in the 
postulate for intermediate results in 1955 (cf« Tables 30 and 31, Appendix B} 0 
£25SaMg-B»*aatials in Finished Product Blgmda. 

* ' vlal ” a ” *■> *» »»-t =«rvey, a. «ss 

lOT ° th * ti<, ‘ a *“> ^ th. Partial, To, ta3s «* KU*, ^ 

». accounting i. ,1 balance. in. th. m6 . Ala ^ ^ 

" " ■“>*■ <* aidittena h^oc«b« ntnekn pwia, M . 

^ ““ ° f “* —• ** •*—■* - - gcnlir. ann nthnr ^ 

tm«n t^pna. But .gain in accent. m 

in M. - any, th. lank ni thin .nenamng pnabab* ha, indicant eftaot ^ 
th. generalised onerinnn, and intrin*. .valuatinn. , £ «. ^ 

*** " >"«’*» *• " <*•***> te.. th. Uniting nr cat..,* P1 „ H , 

“ 51 “” “• P ° te " tia18 ° f - »«n»dia to npnr.Unna „ therein.-, an.^i ' 

“ i ^ ““ • f *■» ’"*•'*« «-«»■ and cn^arntir. (i., 

eorraapoMding) Man., durther di.cu,,in» in onitted „ 


ao^j 
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APPENDIX A 

Ir. Estimated Grads St^ck precise tioa s&d Refining in t&© U^R 

Basie I9$0 


kisting 

p ; n.iet4o« 
jollities 


Existing 

‘^' Vj *1 if 6 «{**<• 

Facilities 


Percent 

Ssl 12£§& Skarra 


Percent 

MJgJgi 


Region 


..pteeaeq d Hatrle fm s pgg frsar 

jCriAJPrcdYj Prions jin Cer.ern are a ~ 

f/ -*•*- ' Available 
Av. - 'vVi.lle Straight Run 

„ ^.Basa 's tock >/ 

straight Rim Percent 


ffipude Produesd 
Percent 

Quantity to Tota l 


-Baa* Stock Quantit y to Total 


0 ,50 

<£|*3 

Os 28 

Carpathian 

305 

0,31 

31 

£*• 

0*20 

0,56 


L .. jS 


*?» 

* 




*-,)■ 

238 

1,38 

❖ 

>;s 





0:56 

2J7 

7X3 

1-36 

4,12 

‘Ukraine ^Crimea gj 

40 

0,11 

sjs 

4 

073 

* 

0*03 

4,45 

304 

1,. 76 



* 

iS* 


2,00 


tH 4 





$ 


’ 6.45 

304 

... 76 

Kuoan-llailcop 

2,420 

6.45 

& 

363 

23,8 

2-34 

6,90 

785 

4,54 

Georgian §/ 

115 

0,3 1. 

n 

0,7 

0,07 

14,25 

2,557 

14- 78 

■ Groassqr £/ 

2# 045 

5 ,45 

525 

34 1 4 

3,38 

0,20 

■ 

- 

Daghestan 

925 

2.47 

46 

3,0 

0,29 

35,06 

1,679 

9.70 

Baku 

15,150 

40,40 

12,120 

7 o«; ■> 

78,17 


2.27 

0.36 


1,040 


6., 01 

iH*. 


*% 


) 

0*55 

349 

v 2,02 

ft 

* 

* 

) 

3.18 

1,339 

8,03 

Turkmen 

1*200 

3,20 

) 

4*07 

452 

2.61 

Southeastern Central Asia 

1,255 

3-34 

) 

1*34 

528 

3.05 

Emha 

1 p 2 2C 



& , 
& 

300 

251 

244 


19*7 

16 , 5 
l6*C 


Maly for the total areas with products rsgions corresponding 
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Table I.- (C^ntimjsd 


Existing Existing 

Crude Distillation thermal Conversion 


Place or Area 
Sberlit&mak gj 

Ishirabaovo £7 

Tuimasa h/ 




Batraki 
Ural --Volga Region 
Bolotov Area %J 
Ifldita %J 


530 

410 

VluO 

470 

200 

500 

3,610 

If 010 
250 


Percent 
to Total 
1,18 
0,91 
'3,34 

1,05 
0 s 45 

loll 

8,04 

2,25 

0.55 


Charge 


l/*/c 

2 ? 582 


Pacific goast Soviet Far East 


t«o Total 
1*28 

2,01 

3.29 

5,78 

->-e 

2,56 

14,-92 

3,65 



1,280 

2,85 

474 

2 c 73 

Orsk j/ 

:450C: 

334 

570 

3,29 

Chfelov i/ 

** 

** 

1,000 


Stalingrad 

200 

0,45 



Central Area, Volga 

to Ural Rivera 





1,700 

3,79 

X, rJO 

9*07 

Saratov ;/ J 

4800 

4,01 

Am ?j» 

13,54 

Kassan 4 / 

X60 

0,36 


4f* 

Gorki J,/ 

600 

1,34 

4>2 

2,61 

Xaroslavl j/ 

415 

0,92 

iyO 


Moscow J/ 

£20 

lit 3 

380 

2,20 

Central itrropoan Russia 3,795 

8.46 

3,365 

19,45 

Leningrad j/ 

100 

0,22 

226 

1,31 

Other 

465 

1,03 



TOTAL USSR. 

44*920 

100*00 

17 f 301 

100,00 

# Data and entries 

applicable only for the 

total areas with 3 


T .o ussiid ffo t-Td « 



Crude Producing Regions in General Area 





w»ud^ 

Avai.u; 

tbie 




Available 


it Hun 


Crude Produced 

for 

Base J 

?tock 0 / 



Percent 

Straight Run 


Percent 

Region 

Quantity 

to Total 

Base Stock 

Quantity 

to Tots: 

«• 

4 

*• 


-M- 

* 

* 



* 

. -* 

*■ 






t- 

#■ 

: * 

* 

i* 

*3$ 

-* 

* 

■V 

*■ 

* 

‘.4 

* 

■si 

* 

-l£ 

* 

■ ^ 

■* 



* 

■jfr 

-ft 

■if 

Ural-Volga 

11**200 

29 >87 

LC120 

73,5 

7,22. 

Ram j/ 

325 

0 .'P 

33 

2*2 

0,22 

Pechora %./ 

480 

1,28 

48 

3 .2 

0 * ”1 

Sakhalin 

820 

2 ,X9 

410 

26,9 

2.64 

-&■ 

* 

* 

a 


«• 

■» 


-k> 

.**■ 

* 

# 

» 

t?- 


-f> 

- 



* 

# 

# 

•* 

* 

* 


j- 

* 

* 

* 



■S 

■J* 

' 3? 


* 

* 

* 


-t 

•>? 

* 

«* 


* 

» 

& 

-Jr' 

# 

Sp 


If 

5f 

*■ 

!*■ 

* 

» 

* 

* 

* 

* 


•> ' 

*5 


* 


■¥ 

■* 

# 

* 


37 s 500 

100*00 

15,506 

1,017*5 

100, -DO 


•t# Ho far: i. titles indicated. 
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a. Quantity of crude having a content or straight rm gasoline i tl r , lsa -,t' ; » h ). 
percentage, with this gasoline suitable for avgas base stock. 


b. Quantity of stabilised straight run gasoline 


pr act i c £t b i y 


obtainable from the crude,, with this gasoline suitable for avgas base stock, 

\ 

'Che base stock is assumed to have 300 «F B (Bngler) and 70-72 ON (mato r, clear) 
®* Distribution centers for the inland movement of' oil .stock from the Black Sen.. 

Minor Ukraine sod Crimea Regions are respectively to the worth and south.. 

Charge stocks are indicated to be mostly imported and largely composed of oils 
fur cone sr sion charge (crude residue, heavy naphtha* and gas oil),, origin of 
■imported charge is probably in producing regions to the east in the Vtm t in 

the Caucasus and elsewhere? origin also indicated in Rumania and possibly otfcur 
European Satellites* 

d. On distribution centers w the eastern coast of the Slack ;‘ea. Charge stocks, 
are indicated to be imrorted to some extent, similarly as for the facilities 
on the northern Black Sea coast except that the eastern coast imports scald 
appear to be mostly crude. Special reference is to Baton notwithstanding the 
questionable status of i,'n& Bat mu rvtimry equipment* 

e. Site of oid installations with the -existing degree of modernisation and operable 
condition open to question- Connected to Baku Region by means of pipeline, 
extending across the Caucasus isthmus. Present condition and even existence 

«f these lines especially Ear,,, the minor Georgian Region is offset to 

the north of the route of uho linen, 

- 12 ' =■ 
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g Modernised excess facilities that possibly handle stocks produced in 
of facilities elsewhere in the USSK 0 Inadequate facilities arc indicated 
in the E^ba Region and in the Second Baku area (Korn, Ur&X* and Volga Regions) 0 
# . Urol Region* Pending further data firm enough to warrant xwioio% the 
vindicated annual thermal conversion charge may be increased to tho (*Mer 
of 1*5 million metric tons at Ufa^ considering the actual plant contractions 
made by Alco and hummus* 
h Volga Region* 

• t 

liolotov^ar^a facilities possibly also process Pechora Region stock, 
j, Industrial centers with installations presumably in service on esooss stocks 
produced ih the Second Baku 0 

jr ( In the largest natural gas producing region in the USSR,, 


• 12ft ** 

MteHHWt 
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APFKJDXX B 

fable. 2c Soviet Lend * nc&se Ifondry Projects 
Badger Design Percentage fields of Stocks 


Hourinr Cracidag y 

Kali n (Saba/ Go 0., 
Imported Gas Oil 
JEsiba Gas Oil 
Mebetdag (Turkmen) G , 0 3 
Total Gas Oil Charge 
Dry Gas 
CySteek 
Gasoline XZ^f) 

.judry Gas Oil 
Coke 

Total Yield 
C4/ Recovery 
Ho adry Refor ming 
hotidiy Gaso \Z^f) Charge 
Dry Gas 
€4 Stock 
C4 » C5 Stock 
Isopentane 
Avgas Base Stock 
Aotcr Naphtha 
Polymer Gas Gil 
Coke 

Total Yield 
C 4 / Recovery 


Virgin Gas Oil Charge 
Dry Gaa 
€4 Stock 
£4 “• 65 Stock 
Isopentane 
iivgas Base Stock 
Motor Naphtha 
Hotodry Gas Oil 
Polymer Gas Oil 
Coke 

Total Yield 
C4 Recovery 

Gns Oil Char.fre, n &pi 


2,96 
30,00 
1*87 
a , 00 

lv£7 


96 , 0.1 


2,11 

25 12 

1 , 1-4 
42.11 
2,0C 
6 42 

xtxr.uo 

35 = x» 



.Hpudiy 










j- 7 

K’V.byssh. 


..X- 

. n 4 i. , 7 ,i ,_4 

Vol« % 

MSlssJI 

iaU .1 

iLVi 

Vcl* % 

S3siJS 

Vol,. % 

Wt, g 

7 1*73 

72,73 


«• 



■* 


20 ,.27 

27 ,,77 

* 

-- 

100,00 

100,00 

23, 51 

V 23,53 

* 

•» 

100,00 

100 .00 

4 - 

i-. 


4 .* 

* 


* 

•V 

V 

Hr 

76,49 V 76,47 

100.00 

100.00 

100,00 

IX *00 

106,00 

100 X 0 

100 c 00 

100 j 00 


6-78 


7 , 7 ? 


5 , 79 . 


5 X 0 

15,01 

9,96 

16 45 

11,13 

ij.Ql 

Q 01 

15,93 

1 r> 60 

12,13 

36,13 

55*02 

49,12 

41.20 

3& -43 

44,20 

38,27 

41-00 

42118 

24,80 

26,10 

44-61 

45,95 

40 X 9 

41.44 

■ §- 



6.28 


4 .X 2 

«r 

3 f 80 


100,00 

* 

100-00 


100 X 0 

4 

100.00 

98,14 

88,27 

96.27 

86,35 

99*92 

89,39 

101,02 

90,40 

ivio.c* 

iOO.Ow 

100. ,00 

loo.po 

100,00 

100.30 

100,00 

100,00 


It 

* 

TM 

W- 



^ Sr 

7,85 

5,95 

7,54 

5 70 

v- 

V. 

* 


«• 


#• 


7 ,28 

5-57 

s „56 

6,56 

7,03 

5.85 

6,94 

5,74 

6,08 

5,11 

13,07 

10,92 

71 a 20 

69*53 

69 >80 

67.73 

67,07 

65,75 

58.49 

59 X 6 

4*43 

5*09 

8-51 

9,59 

6-50 

7,33 

3*68 

9 .,81 

4*43 

5*51 

3-39 

4*44 

4,79 

6.15 

2,68 

3,44 

*■ 

4 .10 

v 

j _ rg 


r 4 * 35 

<v 

4 X 0 

«• 

10 C:, 00 

H- 

100*00 

T 

100,00 


100,00 

94*94 

91*93 

96,24 

93 20 

91,72 

89,91 

91:48 

89899 

JBgg5QL— . 

IQgxo 

100,00 

200,00 

100,00 

100,00 

100,00 

ICO 00 



n 

efTT” 

Nr 



■V 

— - 1^79 

13,31 

12,11 

20,60 

13.93 

13.91 

9.01 

15.93 

10,69 


3- ,82 
38.43 
4 --63 
24- - 0 
1,87 


2,81 

33.28 


94 . 20 


WtfM 

£l,j] 


3*00 
2„50 
27*63 
2M 
4/ ,*! 
i:97 


96,50 


1.9? 
1,76 
22,64 
2,52 
45 "o' 

i'll 

l T H TT H 


34-7 


26 27 


*0 G recycle tc cases except Fresh Feed.! c cycle » 4 at Orsk fpy voT*3eTT 
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3.78 

5.78 
25.85 

3*83 

9J 


97,26 


20^9 


h/ 


Pis 

22,63 

3.75 


IflOTCu 

36,57 





v r ude P.ystjllgtiojB 
j 'r sr* ' 

;Cw,xu v^4 vruae 

bdgixnislan (Volga) Crude 
debit -Pag <f urhaan) .Crtvta 
Dry Gas 

Straight Run Gasoline 
fh:rual Ksformir-; Naphtha 
Gas Oil t: Hou&ry 
Residue to Theraal Cracking 
Residue fuel Oil 
Totu.1 Yield 
Liquid Recovery 

Kalla Virgin Uaphtho, 
tiujuruslnn Virgin darntha 
debit -Dag Virgin Naphtha 
Ian or ted Ilaphtha 
‘Total Charge 
Dry Gas " 

Stack 

C/,^5 3 tec:t 
Glso«Uno (C5/) Stock 
Gaso lino Da sc Stock 
Residue V' l“uol Oil 
Tog- 1 Yield 
O4/ ?. ee ovo 
>u. er..kl Cracking 
iilin Virgin Residue 
*. .r yrtod ucs Oil 
D egupiclan Virgin Rooic.ua 
Uaoit^Dag Virgin Residue 
Ho’^dry G-.s Oil 
total Charge 
Dry Gas 
C4 Stock 
C4-C5 Stuck 
Gasoline {■>,/) otocic 
Gasoil n: Rase Stock 
Euoidue fuel Oil 
Total Yield 
r -L? Kocovory 

• '2 st l.u- -. to a IfTpvrT ,' * t 
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‘.Table* % a Soviet ‘Sessa- lease Moudry Projects 
Badger Do sign Percentage Yields of Stocks 
__ vrudo UisTq i iatxon and Therr.gi oonvers.iojis_„. .. 

"kpsiix M r i^k0 JkM£ 


Krasnevods 

tr r t 


3£S 


•a 


100 . 

. 3C 

130 

,00 

100,30 

j. Qu'iO 

* 


* 

* 


* 

450 

* 


It 




* 

* 


.20 

100,00 

100 pOO 


3.00 , 


34 

’ *’ w ’ " ’ 


1 

p4cr 

•H* 

* 

$ 

6, 

,00 

1.31 

4,92 

6,00 


«• 

4 


TO 

> 

,20 

27: 

.00 

2D 

.17 

.77 /a* 

23,17 

20 

,13 

_,L433 

12*09 


10 

,r; 

1 > 

27. 

a 04 

,40 

* 

71 

; 00 

70 

,43 

* 

* 

72- 

■90 

75*44 

57 . 4 -6 

24*54 

47: 



* 




71,00 

Jp-44 



-?t 

■» 


■?.- 


sti 

oof 

loo 

,00 

98, 

,00 

ioa 

08 

loo 

,60 

90,00 > 

100,130 

96,6a 

* 

99. 

,00 

10C! .00 
92-69 

100,00 


SC: 

100 

loo 


ft 

A 

* 

33577 s?: 

■» 

t55“3B 



IS 0 T 00 

tooTofi 

HI 0/4 

4/ vbo 

mroy 


™DCTf 

""•tf " 

^ _ 

* 

13.14“'" 

* 

* 

13977 

- « 

ntn 

* 

ft 

5 :,79 

3 ,>35 

■?t 

13.05 

Ji '/ .v f >2 

6 , 0 c 

4 , 5>'i 

11,93 

92*3 

0.0.35 


' 73**4- 

73.52 


* 

•Jt 



# 


* 

«■ 


63,84 

69,59 

70,35 

4,, 51 

67220 

67 ..33 

92/9 

11*75 

5,31 

. 6 >?p 

5. .,31 



112 V: 


xi.oc 

* 

•****22ei*«&f mo<& 

3.00 00 


Too^o 


100/00 


• i. ; 0 TT.' 


100/0 > 

o r :,ii 

35,21 

<$fi ^ aa 

36,06 

37 , 20 

66, 86 

66 -, 4 O 

, :'f $ 

83.76 

£7*59 




iSvTi 


22,10 3/ 21 .ft 
* * 

34, W s / 36./ j/ 

43 , « ^ Ul|.tfA rmi'y 4r 

ysats 


ITfj 

* ioolTo 

93*09 S9>?4 
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Table 4 * Scrr lot Lond^Loase Kousfay Projects 
Badger Design Percentage Yields of Stocks 



-ku-.ak./'y^c Rc~, 


■ / ..yt, x 4 )r i . «"i . 7 ^ cu-iCl ^ 


Gurov 

jLr. 

Orsk ij/ 

Kuiuvshev #3-1 


O , -'3 

:;t, £ 

¥ol,.J 


YaL_S 2fc_S 

?ol- J 

7 W 1 

■;f *>Y 



44 ,30 

12,59 


34*46 

2=93 

27-58 

5=49 

51,93 

* 

3U6? 

27 „G5 
7-7? 
62,7? 

^ 1/95 
'5,24 

43*09 

■& 

n»n 

6,4o 
51,7 S 
2,35 


”^TSr 

2^*46 
3:24 
52 * 25 

■# 

€p,00 

IScTToS 

98*37 

* 

36*04 

139788 

56 


~T— ” 

84,93 


Rrc-^nov' 

^3k #4-1 

ZTX — T: 

/ „.n 

7ol. £ 

Vft. 7, 

7 a..., / 

;;t . 7 



• . 9 / 

l£j& 

JSlii 



”* ry> r,R 

1 0 f; r\f> 



1,9b 

b,Gi 



30*36 

30,85 



;? 30 
M, 6 ? 

4,37 

fiO At) 



* 

1„<7 




^f?)nr58 



85*3! 

97* 

0*79 

0,4? 

4,91 

1*66 

9,4? 

•6*88 

14., 4.1 

n«29 

.36,89 

35*19 

79,98 

C-rCcfo 

.33,9? 

37,27 

3,70 

4,27 


2009 

188/30 

1 


* 

IHtYTTTD 




Wj?r 

4f> <-80 

Oa5«i 

5S,2Q 

19,13 

jp^l 




iwm 

>4,77 

67/32 

19.13 

27* 53 

94/31 

94*74 

94*10 

94*00 

5,t>? 

5*26 

c .5.-90 _ 

T ?=oo 

100*90 

l^oToo 

100.10 

Ioo3oo 

‘^,03 

CK%a~ 

9/9? 

98,97 

-2*22 

■JLik 

-JiQJ 

,JUS3 

i.'0 ,00 

110*90 

100*00 

100,00 


aon 


tiCUOix 

0»5 Stock 
" X'ctrl CP 
63 Stock 

Light Blend Stock 
Letor Alkylate 


Process loss 
Total Yiold 
G/t Recovery 

I- Ro spheric . acid Polymerisation 

Gi Stock 

02 Stock 

C3 Stock 

C'4 Stock 

65 Stock 

Total Yield 
Dry Gao 

Light Blend Stock 
Polymer Gasoline 
Total Yield 
04/ Recovery , 

1 I0SQ/ Tree •joe g/ 

Treats:' Reformed Gasoline 
Lass 

Reformed Gasoline Chary* 
Treated Cracked Gasoline 
Sludge Lose 

Cracked Gasoline Chary" 
Gasoli^o Rerun nin/: b/ 

Rerun Reformed Gasoluie 
Polymer ' '.!3idue 

Treated Reformed Gasoil,, a 
P.enm Cracked Gasoline 


130 

4,70 


- i reatod Cracked Gasp line u 

»o Thermal gaco li 

be UgoO-treated tiler; ^.1 gasoline charge stock 
* Bata either nil or not applicable* 


99/12 

i jr\ y) irr/ jo 


^ nr 

X ~4np. 

X,Cl 

29*93 

4,34 


1-52 

1M35 

9? ,4T 



95,34 
LJu o 
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j-ss-i 


T&bX® ' ro-lvt Lond-Ir -s* Ibudry Pr-cgesis 

B.idger Dosi^n Percentage Yields ot Steaks 
. , • .So lyo nt Extrae t io n , 



Vol- g 

>7 t ft 

Solvent iictr ration 



Imported Reduced Crude Charge 

Aviation Lube 

p 

8 

.100 . 30 

44,53 

43,45 

ilOu.tjrs.X 0.1.X 

7,32 

7 *55 

Gas Oil Product 

Os 29 

0 4 29 

High Pour Point Oil 

High tolling Point Tfax 

X s .32 

4.35 

j-5-86 

Duo-Sol 'hztra-st 

33*54 

4vi >28 

Oil Usti 


.. 2*5? 

Tetri Yield 

«• 

100/30 

Stc-'j> Recovery 

37,35 

r/,43 


* $£-• dp pi, i ‘Jf.lUl ~ ■■' 
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Strslnht Etm Base 
Thermal Reformed Base 
Thorsi&l Cracked Base 
Uoudry Kotor Naphtha 
Houdry Isopentane 
'.inter Alkylate 
f\ , Stock 

"stock 
‘i otal 

Thermal Reformed Base 
Houdry Motor Ilaphtha 
Houdry Isopentane 
Liquid C3 

C /.-C* Stock . 

Total 0/ 

Craokod Gasoline_BleM 
Thermal Cracked Base 
Polymer Gasoline 
Ilnudrr Isopentane 
Houdry Motor llaphtha 
Motor Alkylate 
Liquid C3 
Ca-C* Stock 
Total zJ 


29.58 

ISO OT 

7,29 

27»4Q 

49.52 

2=29 

3.64 

1.64 

8,22 

locToo 


•6, Soviet Lend-^Lwiaee Houdry 
Badcer Becirn Percentage Compositions 
_ g a Jo Is no _ Blends, with 


VA»jJ 

ft 

26*90 

"? ..o** 
28.69 

'30,13 
2,62 
3 oil 
1,30 

6i.45 

Ioo7to 


I.i 

\j? ?3b 

ft 

3002 

«■ 

JLC/OwVM 


At Gurov and Or 3k, 100 OH at 3cc TBL 
ON by CFR-.’otor, clear. 

Data either nil or not applicable 


?«. 


22 


8 ’,48 
4*48 

100,00 


29.42 

xaoo 

ft 

J.67.10 

" 11,51 
6* *88 
4.23 

Jo^ 

100.00 


74,90 

4,0s 

20,96 


i >!>CW 

3,54 

20,53 


imm issto 


20,5 

2,0 

ft 

63 


97 *> 

107.5 

107.5 

100.0 . 


S*33 
31.61 
3 ^8 

mSs 


7,20 

30,92 

IsBtfc 


20,5 

2,0 

7.0 

6;5 


at KuttySiov and Krasnavodsk, IG0"0h (aFD-IC) at 4cc TSU 


- 133 - 

aHHSHHW 

Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0 


100.5 

107.5 
36,2 

100 c0 


73,95 

76,03 

3,6 

70,6 

34,23 

37,48 

3.3 

ft 

72=0 

ft 

9,40 

10«.66 

Go! 

30*0 


•& 

ft 

* 

* 

0,56 

100,00 

•» 

0,33 

j &21 
300,00 

135=0 

39,2 

10,0 

125.0 
91,1 

75.0 

4,22 

100,00 

3,47 

100*00 

20.5 

37,9 

8,0 

107=5 

83=1 

75=1 

79.15 

02,13 

3*4 

70*2 

63,92 
' ky 

71=11 

6,17 

* 3^9 

!• 71,0 

M 

_^22 

100,00 

t 

J£J2 

100.00 

ft 

* 

«■ 

0,1 

185.0 

39,2 

10*0 

ft 

* 

rtn /> 

1S5I0 

91.1 

74*2 

o 5 ?4 

1*26 

7,75 

^2.05 

13 -.48 
200,00 

1*03 

3,75 

2,13 

ft 

10*81 

100.00 

‘ 20.5 
0.1 

0,1 

ft 

37*9 

8-3. 

J 107,5 
80.0 

<33=1 
_ ; _74 :5 
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Table collet Losd : -Lo ax Refineries 

'3nrf??)p>'*“ Bo,*4 


JU_Jsigb£JGa& 




. am 

Keifemhcj? 


Stoojt 

kMiH M / 

MILbUJ^ 

mm m/ 

£ul£ 

MMJ/ 

ft, % 

?S££ «/ 


Liquid Propane 

* 

* 

$ 

49- 

13,339 

3.42 

* 

«■ 

Poi^merlsaiicm Charge 

* 

%■ 

* 

* 

* 


15,995 

4*28 

AUqrliition Charge 

42 * 2 -.=o 

21,12 

39*267 

13*35 

33,724 

9,93 

44.900 

02*00 

Isopentane 

8/0 >3 

2.11 

3,291 

2*81 

6*866 

.1,76 

15,628 

4 c 18 

Aviation Base 

Gasoline 

95*502 

25*12 

97,395 

33,20 

38,258 

22*64 

84,645 

22,68 

ijotoT Casa Gasoline 

6,993 

. 1«B4 

13,36C 

4.71 

9,443 

2*52 

■Lii.j \j£± 3 

34*5 

Ifoorry Araa Oil. 

I60,i04 

42 , 1 c 

76,309 

26*10 

173,201 

45.95 

155* o 16 

41 « 44 

Po tyw* Fml Oil 

7.573 

2, CO 


2,18 




JUS 

Liquid Recovery 

m,ua 

&U37 

242,533 

82,43 

344,486 

38034 

335.. 3 >2 

•;9o65 

Residue Gas 


9*21 

23,756 

9,77 

20/029 

5.U 

17,8.14 

4.71 

Coke 


— 4d*fe 


7„ec 



51.096 

iLlSS: 

Presh Caso Charge 

m,ia 

100*00 

m> mb 

loo ao 

389,945 

■ 100*00 

374,068 

100*00 

Recyelo Case Charge 

■* 

* 

76,355 

25,95 

* 

* 

* 

*» 

Total Case Charge 

•3-lOpUl 

IDO™ 00 

370,603 

125*95 

389^945 

100*00 

374,068 

100*00 


«o tler/fiv! Tons par year* 

* Data cher nil or nor, wpplieabla* 
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2 able 7 „ Soviet .Lend'*- Lease Eofineriss 

Sadrur TV\r:, fr- Dst-c. 



g aas 

Stesk ®l/ M..I 

Liquid Propane * * 


?o3y jierisat loo Charge 

* 

1&.44 

Alkylation Charge 

1,23? 

lec-pgatcm* 

Aviation Ease 

222 

2,96 

Gasoline 

2,250 

30,00 

Base Gasoline 

I4C 

1,67 

Houdiy das OU 

3/^-: 

■ii. 4 ao 

Bo'ycsr Fvel Oil 

j/Q 

X . .>7 

liquid r.oc^/ory 

h 

’ #-■••■ 

X'4,12 

Liquid ir^roisant 


.aas 

Fresh Case Cnarge 

7,500 

100,00 

E aii/cle Case Charge 

* 


Total Case Charge 

7,50G 

100*00 


iUJ 





Cs?Bk 



asa*/ 


BgCS fe/ 

Vol« To 


VOX* ft/ 

* 

* 

- 449 

5.98 

* 

ft 

« 

* 

»■ 


>c 5 


1,190 


1,156 

15,42 

X s 348 

17,94 

229 

3.02 

iaa 

2., SO 

434 

5*73 

2*306 

30.43 

2,074 

27,63 

1,942 

25 , 8 > 

*281 

4,68 

201 

:>, 6 fi 

238 

3.83 

1,428 

24.530 

3,363 

y 1 - * 7 
.*+<+, J ■*• 

3._772 

£3 -?0 

j _J12 

5,606 

■| r »7 
-jfcSttW. 

31 ,43 

_ 1 M 

7,979 

3.77 

100,99 

ao 

7,758 

101.01 

394 

■y , ;>7 



-226 


6*000 
la SCO 

•ICO ,00 
' 25,00 

jin 

7*503 

ft 

xob.ee 

7,512 

ft 

100,00 

ft 

7,500 

1 

7,505 

1X1,00 

7,5-12 

100.00 


Barrels rer calendar day* 

* jj^ta r.It'.cr nil or not a ?iicaaIeo 
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Table Z* Soviet La ad -Lease Refineries 

Dag ij_x 



& 

T-if/r 


’ L— aasfeLfls&t 

2#^ 

sar „ 

wt. $ 

Xe/fcr j 

sTaLs 

L£ghi £ lend Stock 

17,215 

27*33 

29/718 

37,72 

19 >546 

29*97 

24,131 

39.35 

Aviation iU&late 

38,8*3 

62*77 

40,805 

51,78 

41*135 

63*16 

4C 

6.3 r 40 

■Motor AUsylr.te 


JLtZZ 

JLi£& 

jksMt 



3‘,as 


Llqtiid Products 

oG jCtiO 

98*37 

75,61? 

95*96 

63,561 

97,47 

76.364 

97.62 

Gats and Loss 


«-Jkii22 





-U 861 

. — .J&lH 

Charge 

3i f -Ci,.9 

130,00 

73,795 

i00 a ;)C 

65,212 

100*00 

78,255 

100,00 






r 

tor 

Km ter. 

ahev 

Krasnovcdak 


SFCL'b/ 

Vol^ 

2£S£ £:/ ''ikihJk 

I£E*/ 

BPCD t7~ 

Mul 

Is ■ . si 8 lend StocL 

* 

27*58 

370 3* .71 

563 

29*66 

698 

39,34 

AvlaUsft Alkylate 

945 

51.93 

994 43 * 39 

998 

52,23 

.1, 189 

51,6? 

»*'t<oc &lkyhz%e 

.. - . 1. ' ; 



62 

— 3 .,- 84 

76 

.3.30 

Liy ulc Free uc.fcs 

1, 547 

65,00 

1,985 ..‘ 6,04 

l s o23 

84,93 

1,963 

75,31 

Liquid Incro^n* 

,~J51 

15/jO 

— Ljxi ~*k^&3z 

*2B 

15.07 

i3S 


C .barge 

i ? 8;m 

100*00 

8.307 ICO. 00 

1,911 

.130,00 

2*301 

rxSx) 


Site trie Tuns per yrsari 
Barrels fsr calendar Cay,, 
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Table o* Generali wed Iloudrj/. Svstesn. Assumed f or USSR 
Combiner 1 IioiKlnx Cracking and Reforming 




Alkylation Charge 
Stock. 

Isopentane 
?■// Aviation Base 
Kotor kaphtha 
Iloudry Oas Oil b/ 
Tulycier Cas Oil $/ 
Liquid Recovery .£/ 
Coke find Gas 
Virgin Cha rge 


Bi er %/ 

3E&&C tJ 

ms 

1,300 

44,690 

17,3 

275 

9,940 

3-7 

2,200 

94,470 

29-3 

240 

11,840 

3.2 

2,950 

151,710 

39,4 

130 

7.200 

..1,7 

7,095 

319,850 

94-6 

of 

* 


7,500 

380,000 

100,0 


wt 

Lb/Oal 

Bbl/?e 

11.8 

4-93 

10., 60 

2,6 

5,20 

10,09 

24.9 

6, 18 

8. 49 

3.1 

7,10 

7,J9 

39 9 

7, 40 

7, f 09 

JL2 

7*95 

6,60 

34-2 

*- 

; 

12 a£' 

" 


100.0 

7,29 

i* 1.~ 

7 r 20 


&o Oasis of Badger design data* generalized for the apparent character last i >. r.t fee- 
tors of the typical, end suitable USSR gas oil. charge stocks- 100 percent :>f He adry 
returning charge assumed - o T * the Houflry cracked gasoline, debutoniaed at 4 C 0 c b. 

b 6 Charge stock for thermal cracking,, 

Co Residue! fuel oil prod net 4 

do Exclusive of liquified stocks mostly comprised by propane and lighter, i iiofar is 
these nay be derived, from the gas for product or for polymeric at ion chart?.. 

•© Barrels per calendar day* 

to he trie tons per year, 

go Barrels per metric ton,, 

* Tata not. applicable* 
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Table 10, Generalised &>i>0,a. Alkvlpt.1«w ffro.-t for USSR 
Correlated ii« Hefl^erv' with .Houdry System 


JProductlcm Data a/ 



B?cr. a/ 

Te/i'r &/ 

Vol, g ‘ 

wtj: 

££ki 

B&£ft £/ f 

Light Bland Stock b/ 

650 

22,170 

31,0 

31.2 

4,90 

10, *?1 

Aviation Alkylate 

1*050 

43,060 

50 *n 

60.7 

5,90 

? 4 

Kotor Alkylate 

--■100 

_4^0Q 



6 « 50 

8. >8 

Lie u:l c Recovery 

I* COO 

69,730 

§5*? 


■r- 


Its one Loss 


1.270 

# 

juS 



Total Charge g/ 

2,100 

71,000 

100.0 

I 0 CM ) 

4-06 

10, 10 




fco Basis of Badger design data; generalised for a topical refinery project wring 
thermal conversion units, both reforming and cracking, operated: tithes -nth* 
s similarly generalised Hendry system, 

bo For gasoline blends. Essentially composed of C 4 (4-carbon hytircoarLton) n*iak* 

Including all normal (st^-ight-ebain) components, contained and not re&r • " in the 
charge , 

Co Es^entioUy C 4 stocks. In this hypothesis, varies from a third to lore hrm he f 
by weight in components derived by non-catalytic processes (chiefly tha,- m i 
cracking and ref ending )„ 

do Barrels per calendar day. 

e© . ! 'etric tons per year , 

to ’ Barrels per metric ton, 

* Data not applicable.. 
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har^e and uperat tort 

G Fid-Continent- (5a s Oil 5 
•nee " Thr-onrh (0/> Recycle) 


Sii ic a *-tw gne sia catalyst 
? ■ a tu r a 1 Ci t&ly s t 
ivnthsfi.lc catalyst a.- e/ 

b, 

i « c* -alunina c ataly s t 

oi li. ca- alumina catalyst a 


too °F E„! 

57 -67 R VP 


Tia ao X in fs' " 
f-t, ' Motor 

V.P. 1*00 E.F 

l(Wi PVP 


53^0 
60,0 
38 , o 

a 

ii 7-0 

I*5.o 


i f 0,6 

* 

55 . 1. 3/ 


Fluid Samiytsie 0 ra 3 kia& 
'liotaor Gasoline ?rodw»t*ioa 


“"“Cr i SsXym“-" J 

Gas 

Oil 

2 v 5 °- 27 ° /'?I 


35-0 

35.0 

50.0 
5 u u o 
35*0 

liOoU 

ItOcO 


} > -0 arc on Hydrocarbon Stocks 
Hr; tan?* s Butenes T otal Excess 


5-5 

7„U 

l) H r: 

'is 

6,2 


5,5 

5,8 

& 

10,9 

5,8 


11=0 

13.2 

11,8 

-s 

17 a 
Hi, 5 


9,2 

•»■ 

it 

ii-l 


V o t u.w Perc ® tj t t i el ds o f Fvoch&t stocks 


Recovery 

Sit 


99,0 

o«, 2 

99-8 
99.8 
99 <1 
99,5 
99.-5 


3 -Carbon S tocks i.i rn ••• 2 - 

Gas 

Propane P ropene Tots) -»t a 


1.9 3.9 

3 = if M 

In lighter gas 
In lighter gps 
3,7 6.8 

2 , h ho2 

21 5 = 2 


10 c 5 
?,c- 
7,6 


.1,9 

1/7 

p q 
5 R 
4 CV 


n ... a = 
n , a .= 
3,2 

3 ,2 

n,ste 

n = a - 


b lid -Continent Gas Oils 
'r * s h Fe ed/i i« c ycle * ? 


vera~e on Grreotn 


p st a, 

Vi 

«/ 

h7. 3 

a 

•Sis 

50 ...1 

36,0 

35 0 

n - a ■ 

istalvst a, 
b-. 

6.3 -•• j 

* 

65,7 b/ 

25,0 

25,0 

9-.il 

3» 

°&.r L 

Gc.O, 

*> 

16 -0 

5.1,2 

* 

°ArI 

G-.0r 

* 

6.312 

51 2 


°API 

3.0, 


66 cu 

61 .2 

■«* 

°Ar*I 

G-.0, 

* 

I16. .2 

. 61 = 2 



16 a 

& 

16 . S 


98, U 
9B-U 
9/4 : 5 

9b ;5 


Date n®i available 4 a wp#rw- *» 4 a*bla 

Data either ttndeteroined or as* ^^Tpproved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0 

Fo@toota« f blldw 00 tsbga U 0 o 


In lighter gas 
Tn lighter gas 

3,3 6,h 

« .3 6 .. . U 


O.;? 

9,7 


8.2 

r< _ j 

3,1 
3 ■ I 


5.2 

6.2 
n.-a . 
n. ., a :• 


6,3 

100.5 

In 

lighter gas 

} io 3 

3 a 

3,0 

97,u 

Tn 

lighter gas 

6 3 

li = x 
\ 5. 

2,0 

99,2 

Tn 

lighter gas 

5 , 6 

2,6 

u,o 

101,1* . 

In 

lighter gas 

h " a 
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Tattl© Ha { CcmtAmma 3 


Octane Ntvnbgrs for Gasolines (fjOU °P K. P„ ,» IQ# RV P ) 




A5TM (CFR-«otor) g 

J 2 


CFR-Zte 3 ® a rc iu 

JF 1 

Gasoline 

Example 

01® 5 r 

s sC-, fpr? T 

3ce TEL 

Clear 

i-5o£ tel 

3cc_m 

1 3 

sJ 

79-1 

#■ 

85,2 

89,0 


95 ,4 

2o 

c/ 

BO, j 

* 

86,5 

90,8 

* 

96,5 

)b 

d/ 

82,0 


At 

95/1 



h ■■ 

c7 

■82,1 

A 

8? .7 

93,0 

* 

98,7 

5b 

• d/ 

81 <8 


86' 8 

93 c 7 

* 

9 P > -7 „ . 

6« 


82 ,1 

«■ 

*!• 

95,1 

is- 

» 

7b, 

d/ 

Pi, 8 


•37-6 

9n ? 

« 

99,1 

6, 


SO r 0 

Bh c 6 

* 

92 >0 

97 = 0 

» 

9 c 


79. h 

81,0 

* ■ 

01,9 

95 >9 

* 

10 „ 


77..9 

Pk _ 2 


91.3 

95. J 

* 



gry C 

81,7 


91,3 

96/1 



lo Includes hi percent of catalytic gasollne s 8 ,0 percent of polymer gasaHna, Other polymerisation data n.a. 
b 0 Includes 55.-0 percent of catalytic gasolns., 9*9 percent of polymer gasoline. Other polymerisation data n*a* 
Co Presumably the i^OO °F S»F, s 10 RVP equivalent of the reported gasojina 
dU> The I 4 OO °F £ ,P-,j 10 RVP catalytic gasoline, 

60 Presumably silica-alumina catalyst* 

n -Sr. Pats not available in reports- 
* Oa*-a either undetermined or not applicable * 

~ 1I*G = 
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Operation &f 
Uaa Oil Charge,. **F B 

Qas Oil Charge; °API 
Catalysis Temperature 
W eight Percent Yields 
Coke 

Dry Gas (C3 and Lighter) 

Of. Stock 
C? Stoek 

% £ Gasoline. h<X) 9 F E,Po 
Gas Oil - Loo Of T,p c . 
GL/iiecovery 
V olume Perc e nt Yield s 
i --Butene 
n«Buter»e«I 
n-Butene=2 
i-^Butane 
n-Butane 
C|, Stock 
Pentanes 
i -Pentanes 
n« Pentane 
Qt Stock 

C6,- Gasoline o hOO & F Sc Pc 
Gas Oil s h 00' I* P< 

Ck/ Recovery 

Ga soline, LOO ! -V 
06? Aviation Base v ?L0 % SI, 
Percent of Charge 
Weight Percent Aromatics 
°API 

QM s l-C s /ii£«s TEL 
H»avy Naphtha* lUO-VlO °F B.P, 


Table 12c Representative Ame^irisn Owe rati enss 
Fluid Catalytic Cracking 
A viation Base Stock Prodie ti on 


Percent of Charge 
Weight Percent Aromatics 
°API 


■;e - ;■/ trough 


ON* ASTM, Clear 
Oth ASTMj T yee TEL 
Catalytic Gas Oil t LOO 1,P B> ff API 

J® Apparently single stare with synthetic 
°° Total Feed/ Fresh Feed s l« : 55.o 
n,flr Data not available in reports. 




‘25,? 

T 257 

High 

Hi gh 

27 

ii=7 

6,0 

10,1 

5,6 

9,h 

3ci* 

57' 

23 oQ 

3li7 

$hc9 

35,8 

9lZ9 

5$7? 

17 

1,6 

2, 3 

1,6 

0,5 

1,0 

Lc7 

8.8 

_o=? 


b rs 

1ST ii 

it £ 

4 ,9. 

0% 

0„ 7 

w? 

TT? 

Jo, 9 

37 0 9 


3a=7 

fO 

* 9kc9 

n,a. 

n,a, 


60,0 

?2,0 

1*7,0 

90,8 

9b, 0 

n. a , 


67,0 

73,0 

30,3 

29,6 

87 = 2 

90,0 

907 

91,5 

227 

20,3 



^-rO"?Zj 

• v i v 

ii . , , 

;i 7.. 

25 c 2 

n,a. 

n, a. 

Bo«.: 

ilcfi. 

High 

High 

High 

Medium 

how 


3=9 

9=5 

1.2 

7 7 

L.9 

7,. K 

U 

12-8 

9,5 

9:2 

7-0,6 

10 ,9 

7c? 

6,1 

8=1 

7 c. 5 

9,2 

30, 2 

25,9 

19:6 

27,5 

2? cl 

25,1 

{£-1 

56-1* 

ii2.>6 

1*0,2 

?Si;Ci 

66, 6 

9.1,1 

87,6 

87 of 

\. z ?_ 

2,3 

2-9 

1,0 

0,5 

1::2 

2 3 

2 C ? 

Ir.ii 

1,0 


l,h 

1 , 2 

2,1 

1,5 

lino 

6.-6 

1**5 

O-i 

11c 6 

x,9 

l.b 

l , : 

i 5 

1,6 

19,-7 

TITS' 

17-6 

HTm 

■ 16, C 

?:? 

"El 

"El 

I;! 

ITS 

9,4 

0,8 

0,6 

0,9 

0-8 

1,0 

irrs 

~B7J 

W7r 

T67T 

~T>7p 

IE 

2S72 

267$ 

53,6 

297$ 

ia.6 

29=3 

39:3 

8$7o 

9h,3 

90 


97,2 

njo 

n a 

n a ... 

Yl;B- 

n a 

75,0 

L2,0 

28.0 

k2,Q 

12 -.0 


?Q.-0 

55 -.0 

50,, 0 

50 ,0 

97, 0 

89,8 

880O 

92 «5 

9n =2 

n,a. 

ma« 

n*a« 

n,a. 


82,0 

69,0 

80,0 

6?.<J 

69,0 

27 = 7 

33,.? 

83.0 

33 = U 

32,1 

33 c2 

90,5 

83 = 7 

85-Q 

83,3 

91v? 

87.2 

8?c 3 

86,6 

8?oU 

19-2 

28,? 

36,9 

28 ,5 

28. 5 


(a^lica-alusr'na?} catalyst- 

~ Ha 
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33.0 

G,8o 

5,2 . 

1SI? 

11,3 

8 o 0 

25.0 

37.8 

Whi 

n.a- 

n o a, 
n.a, 

ho a, 

n 

W» 8' 

n,a c 

n,a c 

rs,a, 

107? 

253 

36.9 
91, U 


n?a<, 

n,a* 


33=0 


n,a _ 

n r .a- 
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T&ble 13* Fluid Catalytic Crrokinp. of Soviet Gas Oils: 
Correlated Held Tata for Average Charge Stocks a/ 






£rs£uc.t stock 

Ally If t i on Charge Stock 
Isopentane 

Aviation Base (340 °T E,P.) 
kotor Irrktha (340 °T-400 °F B.I4 ) 
Catalytic Gas Oil bf 
Liquid Recovery 6/ 

Coke 

Oes 

Virgin Chrrpe 


M J> 

13: X 

Lb w .Abu ; 

Bb],, ^£ c. 

14- 5 

9.6 

5*00 

1C 50 

4,3 

3„0 

5,20 

1C, 09 

30.0 

25-5 

6,40 

ri Of) 

11,5 

11.2 

■ v 7, 32 

7 17 

34,7 


7.74 

6 76 

<5*0 

r 5.1 

r 


r 

4.7 

4- 



10*2 

4? 


100,0 

100 .0 

7*V) 

6 97 


W** 3 *****®^^ -r- 


I* 


bo 


viice-throuri operation Fluid process yields correlated with the !■'■ 
processing yields* General technlcel considerations applied, ass mdnr 
aver/ pe charpe stock for Fluid units, at 2 3° AIT or 7 .53 d/ra 1, , to be* 
heavier then the similar rr.s oil charge for Houclry units, at 2r°AII or 


every dosipn 
the op-'iniaa 


Thermal ersekiar charpe stock. 


c *' Barrels per metric ton. 


^ f Ex© 1 us l vc of i x qu i f i ed s locks 
as tho&o arc derived fro n the 


mostly comprised by propone and lighter* 
C as f°r product- or for polymer i sa Hoc oho 



lata not appl: cable. 


°U2« 
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Table lb 0 Comparative Indicated 


iMs nth Houriry r -nd nuid Catalytic Crackinc »nplied to A'W!W£<S USSR Oil S*»§l8» 

- fluid. Catalytic 


t '.v e >vn'?<* b',SU Crudes yielding’ Chpr^ 
fraction With B5p3“abuve lOu $C 757? Op 1 )™ ' 
Reduced Crude above 650 °F •id',. Diesel Oil 
da? Oil Charon next below Reduced G r ude 
ua?< ^i~ Chat ge in Reduced Crude 
iotax tiAs Oil tji^r fjc Suitable 
Crude Residue above Gas Oil Charge 

L. Pram l. 4UO Gallrns sf Charge 

Alkylation Charge Stock 
Isopentane 

Aviation Base Gasoline 
Kob'/i Naphtha ( Gasoline } 

Catalytic Gas Oil i For thermal tracking) 
Polymer Gas Oil (For fuel oil) 

L rq u i d Re cv ve ry 
Coke and Gas Loss 
7° t&l Gas Oil Charge 
Total Gasoil ne s 

Tc-taX Gasolines and Isopentane 

UL ^X--^ Ghargg in 1,000 Gallons of Average < 

A 1 kv.l a t i. on C h ar ge 3~ cck 2 — 

If. pentane 

Aviation Base Gasoline 
dolor Naphtha (Gasoline) 

Catalytic Gas Oil (For thermal 
Polymer Gas Oil (For fuel oil) 

Liquid Recovery 
Coke and Gas Loss 
Total Ops Oil Charge 
Total Gasolines 
Total Gasolines and I sopen tane 
* Data either nil or nit ^llcabii»7 
** Footnotes follow on m ge 


65 o 
60.0 

15.0 
35*0 

50.0 


cracking) 


17 3 
37 
?93 
3? 
391 
17 
9Cb 

pi 

i^odo _ 

856, It 
192 4 
2*310=8 
227*2 

2 .. 915,6 
135*2 

25.0 

17.3 
3,7 

29.3 
34 

59, li 
1*7 

26 c 8 

H -8 

2 c 6 

2h9 

3,1 

39,9 

1=9 

h-95 10,60 

5 = 20 10=09 

648 849 

740 7,39 

?40 ?..09 

7 = 95 6,60 

* * 

* * 

7,29 # 7c 20 #: 

£,137^ 

142M 

7,290,0 

90 

5o5 

100,0 

HU? 

15,8 

10U.O 

32 ■ 

2,-Ojil.O 

32,5 

20 *0 

* ' * 

362 

2 » 2 KU 

36=2 

30=6 

* * 

ude 

B 60 

I 20 o 2 

17/5 

llc 8 

b$>5 . 10=60 

18 r 5 

96,2 

3,7 

2 = 6 

540 io c 09 

166,, 5 

9054 

29 J 

2b, 9 

648 849 

16*0 

113,6 

34 

34 

740 ?o39 

19? >0 

1,157=8 

394 

39,9 

7, bo 7»09 

8 .-.3 

6?,6 

1,7 

i . 0 

7,95 6=60 

4?3pG 

3 v 068, 8 

9bZ 

BfT? 

* * 

27,0 

5/6; 2 

54 

15,0 

* Hr 

5oo5o 

3 5 64^,0 

loo/o 

100=0. 

7,29 0/ 740# 

160,5 

1,019,0 

32*5 

28 = 0 

•it a- 

181,0 

1,115=2 

36 * 2 

♦.0,6 

* * 


lb 5 

bl 

300 

115 

31.7 

Hr 

Wo 

50 

,000 
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>ito~ 


7?5 0 
2?3*6 
l .,920,0 
8bl4 
2,692,7 


hit 

L58 


81=3 
2b4 
166,3 
6h,5 
19b, 8 
* 

53310 

28 ,0 

f5Eo~ 

232TT 

256,9 


RDP79-01 093A00020001 0015-0 


6*bG3 

* p i r~ 6 ^ 

,5)070 




b06,? 

125,1 

1,077a 

b?2,2 

1,510,? 


7592 " 

632 . 


3, 

Ofsr 

1,5^9. 

1,671; 




60 oO 

15.0 
Ull 
5.6 a 
IB, 9 

Hi o5 

hJ 

30.0 
11,5 
Hi,? 

ko 

5=0 

X00,0 

b5c6 


2 0 ;• * J 

9,6 
3,0 
2d d 

11,2 

55 c 8 

4 

lb 4 

100=0 


15T? 

39, 


5,00 

5,20 

640 

7,3? 

7,?6 


10,09 
8 00 


7,53 #4,9? # 



Approved For Release 2^|^^gp1A-RDP79-01093A000200010015-0 



Be sec* upon technical data directly derived for USSR petroleums t wroth , e.^e 
correlated with what are known to be plausible end reasonable properties in 
aver a re crude oils having the general characteristics indicated, for Script 
stoics* Certain critical details of the properties result from technival end 
engineering interpretation of the data given in Reference 1/ and :ln leis com- 
plete and' often fragmental form, in numerous other intelligence reports. In 
Reference 2 / analytical data are given for more than 150 represeircutS*- USSR 
crude oil samples, selected from the various oil productive regions it, tie 
country - Badger design data for Houdry systems also provide teckmea rk*te.ilf: 
for typical Soviet stocks* Older published papers include engineo ran; a?>elysos 
of Soviet oil types still being produced in quantity.- In the present vorrele-* 
tion, the m:nor effects of slight variations in average crude oil d empties are 
neglected ( ef v Table 15 and the subsequent Table 17* / 

These percentage and density data are those previously derived for average apf li- 
cet ions to USSR stocks* (Of. Tables 9 and 13... ) The values are rounded off 
numericrlly, and the volume and weight yields are here based upon the ..oundsd 
off volumetric percenters end densities,. The rounded -of f weight per^rtsrss 
ert; sor.eti.res slightly inconsistent with the weight yields s 

Ce barrels per metric ton, 

Oo Theses gas oil charge densities are here applied, for comparison and consistency 
with the data in other tables. The given gas oil charge densities are, however, 
slightly inconsistent with the given gas oil charge percentages, referred to a 
crude charge containing the other stocks (light distillates and crude rasiduesj 
with densities and percentages as shown* 


® Hit « 

' arip&fcSrl. 
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T&WM x,S o Estimated x950 Pe troieum 
f Grass or Total Product lie Ids Calculated From 

Refinery 
the C ov ie 

lie ids in 
t keiinozy 

the USSR 
Units aid 

Systems j 





..... / 


"" , Thors- 

mi? _ 

-Sr® 

Dliiviij.itviou 1 Vi «ca UXj. Uy ;IC!UU^ 







Gas Loss 

1,0 

1 J 4 

Hr 

106 

21 

* 

<• rv. 4ju GrtSOlilic 

o . r 

7. 6 

f of 

>7 7 

in 

p £r< 

Reforming Nrphtha 

15-0 

13 ,5 

6,1*7 

1,622 

200 

Sell 

Virgin Gas Oil to Ron dry 

50c o 

50,7 

7o29 

5,1*0? 

753. 

7:20 

Residue for Fuel. Oil or Thermal Cracking 

25 0 

26,5 

7 ,?X 


397 

6,81 

Crude Charge 

100 c0 

- 100,0 

7,19 

IOjjC'IL 

: infix’ 

7 c 30 

Other Crude Distillation 







Gas Loss 

1-0 

1.8 

Hr 

2,629 

6H8 

* 

Straight, Ran Gasoline 

12 ,0 

XOu X 

6 .,03 

31.-552 

3*627 

80 70 

Reforming Naphtha 

2rh 

2,2 

6, h« 

^6ll9l 

789 

sao 

Kerosenes, Diesel Oils* Specialty Naphthas, Bte, 

2k *6 

zis 

7-00 

6u v 6o?. 

8o6lii 

7o50 

Lubes* Waxes, Road Oils- Tars* Asphalts^, Btc, 

7.5 

7 .7 

1,39 

19 .720 

? 778 

7,10 

Residue for Fuel Oil or Thermal Cracking 

52,5 

5U,3 

133 

138 ^0u2 

19*563 

7 c 06 

Crude Charge 

3.00 , 0 

100,0 

7,19 

162,936 

3o75l9 

730 

Overall Crude Dig ♦illation 







v3as Loss 

1,0 

1, 7 

a- 

2,7)7 

669 

* 

Straight Run Gasoline 

1 In? 

10,0 

6,03 

32*525 

.3,7 .39 

8 c 70 

Reforming Naphtha 

2,5 

2,6 

6,1*8 

8 91) 

989 

8-lu 

Kerosenes, Diesel Oils, Speti *2 ty Naphthas r BtCo 

Z) , 6 

23,0 

7.00 

6!*,. 602 

%6i!i 

7o50 

Virgin Gas Oil to H on dry 

2,0 

2,0 

7 ,29 

5'Xo7 

?6l 

?c 20 

Lubes,;.. Waxes, Road Oils* Tars, Asphalts, Etc* 

?,2 

7 i 

7,39 

19*720 

2 c 778 

?=XO 

Residue For Fuel Oil or Thermal C packing 

51 ok 


7 Ju5 

IRQ, 71,6 

19>960 

7 c 05 

Crude Charge 

100*9 

100,0 

7JL9 

273,750 

37twr 

?„,30 

Houdry Cracking and Reforming 







'Coke and Gas Loss 

5 Jj 

i5,e 

*• 

292 

119 

* 

Alkylation Charge S took 

17,3 

n,8 

k>95 

935 

89 

10,60 

Isopentane 

3,7 

2,6 

5c?o 

200 

20 

10,09 

7 H Aviation Base Gasoline 

29c) 

2L.9 

6,l8 

1,585 

186 

8,li9 

Houdry Motor Naphtha 

3,2 

id 

7-10 

173 

2 ) 

7,39 

Houdjry Gas Oil for Thermal Crrc.ki.ng 

va ( I- 

‘:i 0 a 

J s s 

7 o I.Q 

0 *> >0 

590 

7. .09 

Polymer Gas Oil to Residual Fuel Oil 

XI? 

\-i 

7c95 

”^92 


6c 60 

Virgin Gas Oil Charge 

100,0 

100,0 

7,2° 

THIo” 

751 

7,20 


4 Oata either nil or not applicable.:. . w 
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Tablfi l5o Satiated i960 Petroleum itefi nery Yields in the USSR Continued) 

(Gross or Total ^'rodMCl Xields eclated fr om the ‘‘ongt R e r ' -> nery Unit s and »->ystem sj 


Thermal Reformin g 


Gas Loss 


17,0 

17,0 

ft 

I? 3 62 

168 

* 

Stable Re for T.ed Gasoline 


75,0 

73,2 

6,32 

6,010 

?2U 

8 c 30 

Residual 1‘uel Oil 


8*0 

Q , 8 

7 < 9li 

6ta 

97 

6, 6l 

Reforming Naphtha Charge 


luOcO 

100,0 

6cii8 

“STblJ 

9$9 

80 10 

Thermal Cracking 

Gas Loss 


11,0 

1? . 9 

ft 

.12,556 - 

2,10? 


Stable Cracked Gasoline 


I»2o0 

35h 

6,32 

li" s 9!*0 

5 S T?6 

80 30 

Heavy Cracked Distillates 


7,0 

0 5 

7o00 

7,990 

1 065 

7*50 

Residual Fuel Oil 


liOcO 

1*5,2 

8.U7 

U5 , 658 

7*361* 

6*20 

Thermal Cracking Charge 


100,0 

iool 

1-So 


16,312 

7 * 00 

Houdry Gas Oil. Charge 


ft 

ft- 

7. 10 

-2 s 13o 

- 300 

7 c 09 

Crude Distillation Residue Charge 

Sul furic Acid Alkylation 


ft 

ft 

7 SO 

VtsLcau 

lo*Q12 

7 C 00 

Process and Gas Loss 


liiol 

IS 

■& 

206 

3 

# 

Gasoline Biend Stock (Unreacted Butanes) 


31 :0 

31,2 

h,90 

Uii? 

U2 

10:71 

& vi at i on Alkyl ate 


50,0 

60,7 

5,9 0 

721 -• 

81 

8 , 90 

Totor Alkylate 


l rJ J 

6,3 

i,50 

68 

TTSI 

8 

8.08 

Alkylation Charge 


iq67q 

100*0 

U..B8 

m 

10,76 

Houdry Charge ^toek to Alkylation 


ft 

ft 

lu95 

- 535 

. - S9 

10,60 

Recovery Thermal Stock to Alkylation 


ft - 

% 

1,66 

567 

To 

11,27 

Recove xy to Isooc Lane ( Polymm ri r.a t i cn-Hyd ro gena ti on } 

ft 

ft 

5 ,77 

728 

80 

9,10 

Total Recovery from Process Gas Loss 


ft 

* 

-& 

1,235 

126 

*■ 

Crude distillation Gas Loss 


16,0 

21,8 

-e 

2,737 

66 9 


Houdry Coke and Gas Loss 


lo7 

-] v o 

* 

292 

119 

ft 

Thermal Reforming Gas Loss 


7,9 

5-: 5 

ft 

1,362 

168 

* 

Thermal Cracking Gas Loss 


73 c 2 

68,7 

ft 

12,556 

2,10? 

* 

Alkylation Process aid Gas Loss 


1 , ? 

0.1 

ft 

206 

* 

ft 

Total Process md Gas Loss 


100,0 

100,0 

ft 

1? 5 i53 

“37066 

ft 

Recovery from Process Gas Loss 


* 7*2 

% \ 

• Ur A 

« 

•** H *' 1 

e r' 

V 

Net Process and Gas Loss __ 

* Data «itoor nil or not applicable 0 

9?n> 

- U 16 <=> 

9C9 

ft 

iht^nr 

X5& 

ft 
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:S * -Estimated 
/Gross or Total Product !: 


npt;n petroleum Re finery Yields in the USoR (Continued; 
elds Calculated fro m the ^onet Refinery Units and dy gtgTgj^ 


Straight Run A v ait-ion Base Gasoline 

Other Straight Run Gasoline 

Total Straight Run Gasoline 

Stable Rerortaed Gasoline 

Stable Cracked Gasoline 

H on dry Motor Naphtha 

Alkylation Gasoline Blend Stock 

Motor Alkylate 

7# Aviation base Gasoline 

Isopentane 

Aviation Alkylate 

Iso octane 

Total Gasoline Stook*s 

..Crude Gi still a ti an Residue 
Crude Residue tc Thermal Cracking 
Cxcess C-ude Residue 
Houdry Polymer Gas Oil 
Thermal Reforming Residual 
Thermal Cracking Residual 
Total Residua) Fuel Oil 

Net- Process and Gas Loss a/ 

Total Gasoline Stocks- b/ 

K©ro senes k Diesel Oils, Specialty Naphthas 3 8te c 
Heavy Cracked Distillates 

Lubes* Waxes, Road Oils, Tars, Asphalts, Etc, cf 
Total Residual Fuel Oil 

Crude Charge to Distillation (Production; 


9*- 

TT 


xr“ 

B ? 653 

llOXB' 

1T56T 

yfs. 


05.2 

5, 99 

23,372 

2,721 

8:7? 

w: 

c» 

fJTo 

6*03 

12325 

339 

8,70 


6 

6-/3 

60 32 

6,010 

72 ii 

8 , jO 

5)., 

0 

5Uc-0 

6,32 

h?l9ko 

5,776 

8,30 

fj o 


0,2 

7,10 

173 

23 

? , 39 

0, 
0 - 

c 

0:1 

0,1 

U .90 

6, <9 

m 

68 

U2 

8 

8 = 90 
80 08 


.8 ■ 

I.,? 

6,18- 


1.66 

8,U9 

o 

■y 

0 3 

5,20 

200 

20 

10,09 

0, 

3 

0,8 

5,90 

721 

81 

3,90 

0, 

ica 

ft 

0 

0,3 

100,0 

5.77 

♦ 

728 

901397 

80 

£075 t 9 

9,10 

* 

* 


* 

7 l5 

110:716 

19,960 

7,05 



«- 

7.50 

-112,0111 

«l 6 e 012 

7.00 

\;ft 

:2 

3 *1 * 3 

7,21 

287732 


7 c 28 

"o. 

o 

,1 

0.1 

7-95 

n 

11* 

6 c 60 

,9 

Do 9 

7.9U 

6ul 

9? 

6,61 

6o 

,3 

oh ‘7 

8,1? 

65,658 

M6h 

6,20 

1 00 

,0 

100,0 

7,93 

?s ? 123 

JV'TfT 

6 c 58 

0 


7,8 

$*■ 

151 918 

2,9U 

* 

)} 

,0 

23.5 

# 

90 . 39 ? 

10,679 

* 

2s 

.6 

23 0 

7.00 

6U'602 

8,6ifc 

7,-50 

2 

,9 

2,3 

7 c 00 

7 S 990 

i ,065 

7 c 50 



7 eii 

7.39 

19-720 

c*??8 

7,10 

27 

100 

-,S 

,9 

30c 5 
160,6 - 

7,98 

7 19 

?5 a 123 

07330 

nJj23 

37^00 

6 c 68 

7,30 


25X1 
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(Gross or Total Produc t Yields Calculated from the Soviet Refinery Units and System s ) ' 

Thousands 

Volume ,5 Weight * Lb /Gal 651/Yr Te/Yr d/ Bbl/Ye e/ 

19 L JV US He rinery Yields g/ 

Material Losses,; byproduct Dry Fuel Gas; 


Petroleum Fro duets Directly Consumed in Refining 

Q, < 

13 , 5 

fk 

199*555 

38,761 

* 

Finished Gasoline Stocks for Blends h/ 

lilo2 

37 cb 

6,18 

902*569 

106,185 

R.5 

Kerosenes 

•5 <6 

5,2 

6c57 

118,138 

lit si? 6? 

8o0 

Other Distillate Oils 

19 c. 0 

19 c 0 

7 cl 9 

397 >,706 

5U,!a80 

7.3 

Lubes# Grease Sr, &tc-s 

2«< 

2,6 

7c5G 

51*1*3.1 

7»}h7 

7c0 

Residual Stocks 

2Qo2 

22 - 7 

8 o 08 

123,768 

65 „ 195 

6,5 

Total Refinery Runs (Crude ) 

lucTo 

ioo~o 

?-19 

2 ,09 303? 

aSSTr? 

7.3 

Total Gpude Produced. 

9Uc2 

9iu2 

?oX9 

I,971^8li5 

270,21.8 

7c3 


*' Sate eithar all or not applicable 
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Various miscellaneous stock losses are considered to be inclined in tin- s spare ye 
losses vs designated The miscellaneous losses include those in blend.' 
chemical treating, lubricant manufacture* asphalt preparation (i*e •* b'-' ,<ying„ 
etc*)* and the like,. Volumetric losses are net above liquid recov sry ; the 

processes* It should be noted that if the total liquid product volume s calcu- 
lated In a process* with this total including the equivalent liquid ve mss' of 
fases* and if this total is compared with the similar total for charge tc-cks, th-j 
two totals may differ considerably* This difference results from ohem- i con- 
version of components* and it may otherwise result by the mere phy.-sica operation 
of components from a mixture or solution* Either liquid, volume total , y be the 
larger, computed at a given temperature end pressure* The product tot,-. is 
usually the larger in crocking and reforming* and tends to be the ./..srgt. ; ■: In 
simpls freetlonati on* The charge total is typically much the larger .1, res re- 
version* 

b© r inal residue gas in this estimate includes C 4 stock possibly remove, .hie for 
seasonal blends of the indicated gasoline stocks* Finished, gasoline b. r,.:'s r.ru 
not indicated in the correlation,. Completely omitted arc the aram-tie xfitivW 
virtually required in avgas blends, ifith respect to gasoline vapov or - --sare 
limits, the indicated gasolines are probably incapable of absorbing rux'- nsl gar 
liquids if ise is made of the recovery C 4 stock available in the indict ,ed reel- 
due gas* This condition prevails since the gas reversion of iiyffoc:; t^ns 
trivial* compared to the typical large production of the 0/ stocks whe-: thermal 
crocking 5s practised to the high relative degree here indicated* 

Co This iotal includes a separate estimate of about 2 Jj million metric to:, for the 
product, ion of lubricants, 

do I 'e trio tons per year,, 

@ 0 Barrels per metric ton. 


® 11*9 « 

S*a*fir*iC 
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f 0 Probably considered to be p e t, yields from the tefineriee* 

go Cf* Reference fet products shown in contrast to the gross or total values 

calculated for all Soviet refinery units and systems B The US values are based 
upon published statistics giving volumetric data and apparently not otherwise 
composited so as to eliminate certain minor inconsistencies in these data* 

Average density date are estimated for the US stock productions, 

b© Essentially comprised of virgin and conversion stocks, obtained from erode for 
seasonal gasoline blends wi th natural gasoline. Small quantities of natural 
gasoline may be actually included in blends, however , in the net products reported 
from refineries. 


° £5o «. 
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lt>3 Crude Productions and Existing 1950 tofiruoiy Installations in the US® 

- t g -** for 

AStiraatad 


Est-ifsetoci 
Hutur&l P« i>4 oieua 
, Productions 
1 Millions of Lfetrie 




ShssEsL. 

'puds 


Sg^ml Sovict Areas Including Oil Product^ Rog long. **> V$$Q 
i? 2aa£B5_and Crises Areq. 

Carpathian, Eastern Ukraine, CMiaoa OiTRcSoas \ n - 3 / 

ffew Oil Productive Regions } 

north Black Sea Coast Processing Area (Odessa, Kherson, Bordiarisk) 
Carpathian Processing Area (Brogobyeh) , 

West o ra Soviet Ca no»gi« ! 

Kuban -ftaikop Oil Region """ ~ ! - , 

How Oil Productive Regions I 4 

Northwest Black Sea Coast Processing Area ( Tuap so t Krasnodar ) I 
wCntlETest. Black Coast Proces^i^r* Area {Batura - ) I 

Cgntgal^vi: I _ ' 1 

Grozny Oil Region 3 2.'» 

Hew Oil Productive Regions j ~5T 

Processing Area (Grozny) . j 

Bggtcm. ana Southoas tcrTLSovict Caucasia j 

Baku, Daghestan, South Georgian Oil Regions ■; 16^16 

Hew Oil Productive Regions 

Western Caspian Sea Coast Processing Area ( Balm, Makhachkala ) 

Soviet Central As ia Including Kazakhstan 
Eiaba, Turkmen, Southeaster (Fergana, etc,) Oil Regions 
Mevr Oil Productive Regions 

northern Caspian Sea Coast Processing Area (Gurev) f 

Eastern Caspian Sea Coast Processing Area(Krasnovodek. Cheleken. 
Habit-Dag) ■ 9 

Southeastern Processing Area (Tashkent* Fergana, etc J j 

» D 1U *l CWtt l3rw uotriq yltcabU, * * ' ' j 



2,0 


15,0 


11,0 


250 

J/qO 


2,?00 

3*100 


6,400 


600 




48 


304 

785 


2,557 


1*679 


as 

1,284 

452 


113 

105 

* 


'let Tons Par 

Xocu.' 


U™.. fiafialyt-is 

lisas...... 

I xloudry 


1 Polyritor i zation 

Cracking 


Hydrogenation 


Alkylate 

Hydrogenated 

Gas oil 

Product- 

Product 

pass Cha rsm 

Yield 

L Yield 


* 

* 

* 

* 

•* 

* 

•* 


* 

* 


* 

« 

3 / 

«■ 

* 

! *- 

380,1 

43,6 

» ■ 

* 

* 

*- 

* 

* 

♦ 
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¥‘ll' ]j&« Sstmoiwti CiroGe I’r ocluotiioiiiS and Existing 1950 hef^ncry Installations 


the USSR. (Continued) 


I Estimated Processing Capacities Existing In ‘1950 

\ . L »*f iJetj Apr i Teay , 



Estimated i 

Ilotural Petroleum [ 




C&t&lvtlc £/; 




Houdry | 

f i.lka it"' . cs 

Alley late 
Product 

Yield. 

[Polymer i satiori 

hydrogenated 

Product 

Yield 

Millions of Metric \ 
Tons, mr fear & 

Crude 

Cracking 

Reforming 

Gas Oil t 

Cas ®JEtos& 

General. Soviet Areas Including Q.il_ Pretf &c 19 50. 

... 1950 . 

1955 







Second Baku. Including Saratov Gas Fields ... 





i 




Volga, Ural, Kama Oil Regions 

11.5 l 

19,0 







Hew Oix Productive Regions 

* J 








Volga Region Oil Processing Area(Saratov, ^aran, Batraki, 









Kuibyshev) 



2,970 

3,236 

550 

* 

* 

V 30 ,/ 

Ural Region Oil Processing Area (Ufa, Ttiioaza* Sterlitejaak, 








J 

1 

Ishimbaevo) 



2,440 

910 

221 


* i 


Kama Region Oil Processing Area (Molotov, etc,) 



1,010 

629 

* 

* 

* 

ft 

northeastern European Russia ! 









Pechora Oil Region 

0,5 \ 

0,6 



i 




Rev; Oil Productive Regions 

ft J 







f 

Processing Area (Ukhfca) 



250 

* 

* 

& 

* 

* 

Far Eastern USSR 









Sakhalin Oil Region 

ox i. 

1,0 







Hew Oil Productive Regions 

* ) 








Pacific Coast Processing Ar oa( Khabarovsk s Koinccnolsk,etc») 



1,260 

474 

* 

ft 

*x 

* 

,QthQf ypM Processing Arons 









Central Area, Volga to Ural Rivers (Stalingrad , Or sk,CRIcalcT) 



1,700 

1,570 

* 

370.6 

v5o9 

>- 

Central European Russia (Moscow, Yaroslavl, Gorki, Kazan) 



1,995 

1,022 

-* 

* 

ft 

* 

Baltic Area ( Leningrad) 



100 

226 

* 

* 

* 

ft 

Minor Crude Distillation Sites (European Russia, Sakhalin, etc*) 



465 

* 

* 

* 

* 

ft 

TOTAL 

. 37,5 

52.0 

44,920 

16.312 

909 

750 * 7 . 


L OQ 

3© Grozny polymer izat ion unit reportedly contributes charge for the l^ndrogenatior* 

J 







* Data either nil or not applicable 0 
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High Octane Rating 


sxbt? < 7 . Hypothetical Opr* ret ion wi th Mocternised? Sovie % Refining Equipment in 1955 
( /jf* from the Soviet- Rt» fi IT t*! end ^ysteits* ? 





1 ; ; >■,. 

Thous amds 

ntT'-T'. .V». v. . 

8b 1 /Tfs 








Gas Loss 

CM* 

x,c 


738 

182 


Re-forming Naphtha 

28 X 

23,6 

6,30 

25 ; 5?6 

3,06fi 

8 = 33 

Long Residuum (Fuel Oil and thermal Cracking Charge} 

71-1 

i'j S } 

7 -5 91 

oij c i u6 

9* 7:-0 

6 c 6h 

U r ude Charge 

100.0 

100,0 

?,5° 

91 ... 000 

13*000 

7, .00 

Other Crude Distillation 

Gas Loss 

1 = 0 

1,8 

% 

2,818 

702 


Straight Run Gasoline 

8oli 

7,0 

6,03 

23*751 

2-730 

8*70 

Reforming Naphtha 

5o6 

5a 

6=77 

15,. 722 

2,028 

7.75 

Kerosene 3 v Diesel Oils* Specialty Naphthas* Etc., 

2? a. 

26 o0 

7,00 

76,050 

10*21*0 

1 So 

Lubes* Waxes s Road Oils, Tars* Asphalts* Ete 0 

6,9 

7,0 

7o3 9 

19,383 

2*730 

?ao 

Virgin Gas Oil for Catalytic Cracking 

32 a 

33 *0 

7ob8 

90,315 

12*870 

7=02 

Short Residuum ( Thermal Cracking Charge) 

18,9 

20,0 

7o71 

5) .1x8 

7*800 

6,81 

Crude -barge 

100,0 

100,0 

7,28 

mtm 

39,000 

7 c 22 

Overall Crude Distillation 

Gas Loss 

1 c 0 

L? 

* 

1,586 

88k 

■* 

Straight Hun Gasoline 

6«h 

<„ 2 

6,03 

^ > * 75x 

3,730 

8 = 7'i 

He forming Naphtha 

11,1 

9,8 

6=1*8 

hi ,2 78 

5,096 

8,20 

Kerosenes., Diesel Oils* Specialty Naphthas, Etc,, 

20 oh 

19,5 

7=00 

76=050 

10 s lli0 

7S0 

Lubes, Waxes. Road Oils* Tars.-. Asphalts* Etc... 

6 = 2 

5,2 

7=39 

19,383 

2,730 

?,10 

Virgin Gas Oil for -Catalytic Cracking 

2i»c2 

2 lie 3 

7,18 

90,315 

.12*870 

7=02 

Short Residuum ' Thermal Cracking Charge) 

lb- 5 ' 

15.0 

7,71 

53.-118 

6i* , ?06 

7,800 

6,81 

Long Residuum (Fuel Oil and Thermal Cracking Charge) 

17. h 

18,8 

7,91 

9*750 

6,6(j. 

Crude Charge b/ 

100,0 

IGOcO 

7=33 

3?2 a 8? 

5? v ooo 

?a& 

Houdry Catalytic Cracking and Reforming 

Coke and Gas Loss 

6a 

15 o 8 

# 

1,032 

Iu9 


Alkylation Charge Stock 

17.3 

11,8 

U.95 

3,306 

313 

10*60 

Isopentane 

3,7 

2,-6 

5a o 

70? 

69 

10,09 

Aviation Base Gasoline 

29,3 

2 li>-. 9 

6,18 

5.599 

661 

8c-U9 

Kotor Naphtha 

3-2 

.3,1 

7,10 

611 

82 

7=39 

Catalytic Gas Oil 

.39, h 

39 9 

7 . UO 

7,529 

1*060 

7,09 

Polymer Gas Oil (Fuel Oil « 

1,7 

3,9 

7 = 95 

125 

50 

6,60 

V?jrgin Gas Oil to Houdry Process 

looTS 

100,0 

7*29 

19*109 

2,S?E 

7.20 

Virgin Gas Oil to Fluid Process 

*. 

* 

7 = 5? 

71*206 

9o7W 

10,216 

Wffio 

6,-97 

Total Virgin Gas Oil to Catalytic Crocking 

* 

-*■ . 

?,!i8 

7=02 

* Data cither nil or not applicable 0 
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Tabl# 17 0 Hypothetical Operation -with Modern! »d£>o vie t Re fining Equipment in 195? (Continued; 

(Gross or Total Product Yields Calculi?! U-omtne Soviet ietinery 'Units and ^ ste ms j 

Thousands 


Fl uid Catalytic Cracking 
■5oke and Gas L 0 ss 
Alkylation Charge Stock 
Isopentane 

Aviation Base Gasoline 

Motor .Naphtha 

Cataly tic Gas Oil 

Virgin Gas Oil to Fluid Process 

Themal Reforming 
Gas L 0 ss 

Stable fte formed Gasoline 
Residual F U el Oil 
Reforming Naphtha Charge 

Thermal Cracking Charge Source 
Long Residuum 

Poor Quality Long Residuum to f uel Oil 

Long Residuum to Thermal Cracking 

Short Residuum 

Houdry Catalytic Gas Oil 

Fluid Catalytic- Gas Oil 

Total Thermal Cracking Charge 

Th ermal Cracking 

Gas Lass 

Stable Cracked Gasoline 
Heavy Cracked Distillates 
Residual Fuel Oil e/ 

Thermal Cracking Charge 

* data either nil or not applicable, 


c„ 

0 

li»,9 

* 

3,560 

1*522 

i ‘ 


9,6 

s', 00 

LM2> 

9oI 

LX : 


3-0 

5c20 

3,062 

306 

30, 

.0 

25.5 

6,1*0 

21,362 

2,605 


c t 

11 c 2 

7,32 

' 8*189 

1 ,UU 

Vii, 

? 

35,8 

7«7 6 

2^708 

3/>58 

100, 

0 

100,0 

7 .53 

71,206 

1D*2S6 

17< 

>0 

17 = 0 

* 

7,017 

866 

75, 

>Q 

73,2 

60 32 

30,959 

3»730 

8, 

,0 

9.:8 

7,9k 

3,302 

500 

100, 


100,0 

6*U8 

IoTst^ 

T 7 S 95 



* 

7,91 

6kil0& 

9,750 

* 

-a 


-z 

n 

8,00 

7,85 

-2£^ 8! * 

39*3.22 

t$§ 

it 


it 

7*7.1 

53,118 

? s 800 

# 


•» 

7.U0 

7*529 

1,060 

■» 

& 


* 

7o?6 

7, 7k 

2 LJ 08 

uiThrf 

JS 

11 

,0 

12,5 

* 

11,692 

2,298 

32 

;,5 

26,6 

6,32 

Uo*U?5 

M?k 

7 

o0 

6,3 

7,00 

8,713 

1,162 

h9 


5hr6 

8,55 

61,617 

10,03k 

1 00 

To 

100,0 

7,7U 

15CT77 

Tods’ 


XOepO 

10,09 
8,20 
7 a? 

6.76 

6,97 


8 oio 
6 obi 
8,10 


6 6 U 
6,56 
6,69 
6.81 
7,09 
6^76 
6,78 


8,30 

7,50 

6*11 

6,78 
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17 o Hypothetical Operation w: 


High Octane Rating 

th Mode in ifed^Go vie t Re lining 


%’ipsiient in 195$ (Continued) 


Gross oc Total 4 Preduc t_i lelda Cajc n la ted it; or the. Soy let Refi ner y Units an d S ystems) 


Thousands 


Process and Gas loss 

Gasoline Blend Stock fUnrencted Bubar.es) 

Aviation Alkylate 
fetor Alkylate 
Alkylation Charge 

Houdry aid Fluid Alkylation Charge Stock 

Recovery Thermal Stock to Alkylation 

Recovery to Is. ^octane ( Polymer! zation»Hydro pens tion ) 

Recovery to r'ily Gasoline d/ 

Total Recovery from Process Gas Loss 


Crude distillation Gas Loss 
Houdry Coke and Gag Loss 
Fluid Coke and Gas Loss 
Thermal Reforming Gas Loss 
Thermal C. racking Gas Loss 
Alkylation Process and Gas Loss 
Total Process and Gas Loss 
Recovery from Process Gas Loss 
Net Process and Gas Loss 


Straight Run A v i ation Base Gasoline 

Other Straight Run Gasolim 

Total. Straight Run Gasoline 

Stable Reformed Gasoline 

Stable Cracked Gasoline 

Houdry Motor Naphtha 

Fluid Motor Naphtha 

Alky 3,a tion Gasoline Blend Stock 

Motor Alkylate 

Poly Gasoline do' 

Houdry Aviation Base Gasoline 
Fluid Aviation Base Gasoline 
Houdry Isopentane 
Fluid Isopentane 
Aviation Alkylate 
Iso octane 

Total uasoiti*? ot—cko A , r 


* Data either nil or not i 
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;,h 
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1*8 

* 

>,(481 

7.51.6 

la 


).L,0 

31,2 

Ur 90 

2 '--'O' 

it 0/71 

tO-.Q 

60-7 

5,90 

12 ,172 

1*368 

8:90 

he 7 

6,3 

6.50 

X , Xab 

1U2 

80O8 

iOGr.O 

loo -o 

U<86 

2i* *'3L3 

~ S?$U 

10.-80 

«■ 

* 

598 

'*.13*631 

d^a. 

10:53 

& 

* 

5.-70 

10,712 

96 0 

:a ,16 

4 

■Mr 

r.,77 

728 

80 

9 ,10 


a 

5-68 

80 ' 


8:93 

Mr 

* 


11,529 

“6?6 

* 

11.1 

:iU,7 

* 

l - 536 

86h 


"5 c 2 

6,9 

* 

X .,032 

U9 

* 

XI J ) 

25-2 


3 * 58-0 

1 - 522 

* 

21,7 

air u 

* 

7,01.7 

866 

* 

hi, 3 

38 I 

* 

13,692 

2,298 

* 

lOc 7 
100,0 

0,7 

100.0 

w 

* 


hi 

TTolo 

-*• 

■*- 

->5 rb 

sin 

-17 « a 

* 

■fb 

-11,529 

20,839 

■4,050 

X5&5 

* 

6 - 2 

6-2 

6,: 18 

9,665 

1*2*7 

8,50 

o 

8.6 

5.9k 

1^086 

1*593 

8.8U 


3CT 

6,0') 

23,752 

2,730 

8 . 70 

19*1 

Z0.-.1 

6c/2 

30,959 

3,730 

8,30 

15,8 

26,2 

6,32 

h’O, h.55 

hiSTli 

. 8,30 

o,U 

0,4 

7,10 

6X1 . 

82 

. 7 ■: j9 

5,2 

6,2 

7,32 

8,189 

i s lhh 

7,17 

U-3 

3,8 

5,90 

7j5h6 

703 

10,71 

0:7 

0,3 

6,50 

I„lhh 

ili.2 

8 -08 


01 

5 -.88 

69 

1° 

8:93 

3 6 

i 6 

6„ 18 

5*599 

661 

8,1*9 



6,50 

71,362 

7 . Ar< 

8 V ?0 

0 5 

*0,1 

5 ,2 0 

707 

69 

10l09 

5,0 

It- 7 

5 -20 

3,062 

>06 

10-09 

7-8 

7,5 

5*90 

12*272 

1,368 

P c 90 

s; c; 

0,5 

5f7? 

?28 

80 
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Cetane Eating 

Table Hypothetical Ope rat Lon with ?'«der ni za %P c vie t Refining ^auipmant in 1 955 (Continued) 
Gross or Total Product Yields Calculated tz-m the Soviet Hennery Units and Systems) 


Loop: Residuum to Fuel Oil 
Houdry Polymer Gas Oil 
Thermal Reforming Residual 
Thermal C r acking Residual 
Total Residual Fuel Oil 

Ret -Process ana Gas Loss e/ 

Total Gasoline btocks if 

Kerosenes Diesel Oil b?~ special ty Naphthas#. Fte* 
Heavy Cracked Distillates 

Lubes# Waxes# Road Gils* Tars# Asphalts# PtCc E-f 

Total Residual Fuel Oil 

Crude Charge to distillation (Production) 


» Data either nil or not applicable 


f Cl\lR.C ,w 

height ,« 

Lb /Lai 

Lbl/ir " 

~ 52£ «/ 

Bsu/Te 

23,2 

26,9 

8,00 

25,5P4 

3*900 

Sr 5 5 

Ooli 

0,3 

7.95 

325 

50 

6 ,60 

3,6 ■ 

3-5 

60,8 

3,302 

5oo 

6,61 

6?; 8 

69,3 

8, <5 

6,1*617 

10,0)4 

6 ell* 

100,0 

100,0 

8*37 

9Cp2F 

lETSBH 

6c2? 


9 6 

* 

20,833 


* 

k?:0 

35.6 


156# 3?U 

18,501* 

* 

20j 5 

19 .. 5 

7,00 


10 9 11*0 

7,50 

2,} 

2,2 

7.00 

3,713 

1,162 

7,50 

5,2 

5,2 

7,39 

19 # 383 

2,730 

7.10 

2 tcli 

2 ? , 9 

8,3? 

. 90,828 

lit ,1*81* 

6,2? 

100,0 

100,0 

7,33 

yna%7 

’52# 000 

7-16 


• 156 ® 
sHHHHr* 
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a© Assumed to be confined to production in the Second Baku*, 

bo This average crude is estimated to be heavier then the 1950 average* ' is to the 
expended productions in Soviet Central Asia and the Second Baku. 'Whirs the 
S viet Central Asia crude tends to be somewhat higher in liquid densir,; as c can- 
pared with what seemed to be the USSR av-^age in 1950, the Central A.rl:t stock . 
has good quality o Low quality appears to be on the other hand a f eat ,> e in heavy 
crudes comprising about two-thirds of the Second Baku production, Fi thi -3 
low grade two-thirds of Second Baku production, about 25 weight perctc : of dis- 
tillate nay be obtained with the liquid distillate recovery unfit for gasoline 
but suitable for reforming charge* The remaining 75 weight percent of the latter 
stock appears to be too high in sulfur, and also too high in carbon coitent 
beceuse of condensed carbocyclic nuclear structures in the hydrocarbons* to 
yield gas oil suitable for catalytic cracking* The 75 weight percent residavm 
is furthermore described to be of two types. One type comprises abort f0 might 
percent of the total* and. is a residual fuel oil too refractory even ? >r thermal 
cracking*. 

Oo This thermal cracking charge is heavier than the corresponding charge :.n the 1950 
operation # and is show to yield a lesser percentage of gasoline. Of iv.Ji; 

do This po]y gasoline 3s assumed to be produced at Krasnovodsk, in a phosphoric 
acid catalytic polymerisation unit installed with the Iloudry System e wording 
to Badger Company design data® Cf , Appendix 2* 

$ 0 Of. Tote a / 5 TABLB 15, 

f o Cf* 3 ote Lf $ TABLE 15, Recovery of C 4 stock for seasonal blends is cgt.a not infer 
]‘ue to the high relative degree of gas reversion in the present case, however, it 
is probable that even if all available plant C 4 recovery gasoline is c. rs& $ these 
gasolines may still be blended out with considerable quantities of na a*al gasolin 
dr even lighter natural gas liquid. 

- 15 ? - 
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g 0 This total Includes lubricants separately estimated at 2,4 mill ion met io tons 

to meet requirements* 

h 0 Metric tons per year. 
io Barrels per metric ton- 


^ 158 o 

firiW 
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fablife : ? - 


Area Numbers 


High Octane Hating 

Hypothetical 1955/Hrocess Capacity Requirements by Areas 

£ Thousands -uf 


3 


Thousand Ifetric Tons i 



Uk rai ne 

Western 

Central 


and 

Soviet 

Soviet 


Crimea 

Caucasia 

l Caucasia 

Crude Production 

bOO 

3,000 

2,000 

Crude for straight Run Avgas base 

bo 

b50 

513 

Potential StPai . T hf Run Avgas Base 

2 C 6 

Oo„ 

5 13J 

Crude for Catalytic Cracking Charge 

boo 

. 3,000 

2,000 

Prorated Process Capacities Required 



Crude Distillation Ch'>rge{2U>6 Reserve) 



From 1950 

610 

6, OCX) 

6* b00 

Additional 

* 

* 

* 

Excess from 1950 

130 

2 JjOO 

be. ooo 

Total for Productive Area 

WJ 

JJ&JG 


Cat-a^ytic Cracking Charge 




Houdry Units from 1950 

* 

* 

ft 

New Houdry Units 

ft 

ft 

380 

Total Houdry Units 

T““ 

ft ' 

"TBS 

Fluid Units 

132 

990 

280 

Total for Productive Area 

Ty> 

990 

ooO 

Catalytic Alkylate Production 




With Houdry Units from 1950 

* 

■» 

* 

With New Houdrv Units 

* 

ft 

hf 

Total with Houdry Units 

5““““ 


HO 

With Fluid Units 

15 

lib 


Total fur Productive Area 

vT 

' Ho 

77 

Thermal Reforming Charge 




From 1950 

* 

ft 

ft 

Additional 

21 

156 

10b 

Excess from 1950 

A 

-» 


Total for Produc tive Area 

~ 

—m 

“Tou 

Thermal Cracking Charge 




From 1950 

761 

1,059 

2,657 

ftdditi onal 

* 

* 

* 

Excess from 1950 

6> i 

129 

1,916 ■ 

Total for Productive Area 

m 

9oI 

6u2 

mo Data prorated from TABLES I, 15 

and 16 where applicable! i 


Southeastern 
Soviet 
Caucasia 
~T6Vooo~~~ 
Up 250 

i 73 ? cl 

15,000 


i5,8bo 

2,160 

* 

X570CS3 


380 

~~1H0 

b fl 5?Q 

TJ^o 


410 

J&h' 

S8"2 


760 

if , 

?So 

1,679 

3,136 

^CTlg 


be Inriieateci net new capacity as compared to 1950= 
ca Value to be deducted from the total derived for pr 
* Hr- tv either nil or not nr pli cable «. 


Data considered to bo plausible IT program is adopted for high octane ratings,, 

fire tive areas alone* with the summation then the net total new for the USSR, 
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> . 

6 

7 

'0 

b 

. 10 

11 


-s *1 <u 

bliK'a 

N«r Uj- 

cLber..*; 

area. 

European 

Hi nor 


Asia 

Inclid ing 

Eastern 

Far 

Volga to 

Russia 

Crude 


nclutJi ng 

Saratov 

European 

Easte rn 

Ural and Baltic 

Distillation Tct-rd 

az$$khstan Gns Fields 

Russia 

USSR 

Rivers 

Area 

Cites 

ucoR 

11,000 

19,000 

600 

1,000 




52,000 

2 , 6 bO 

1,900 

60 

600 




17.353 

173,0 

12 U-S 

3,9 

32 o 8 




1,137 

11,000 

6,000 

600 

1,000 




39,000 

3,860 

6 ,b 20 

250 

1,280 

1,700 

2 , 0?5 

b 65 

kk s 920 s 

9 , 3 bO 

16,380 

b 70 

ft 

ft 

ft 


l?,b 80 b/ 

ft 

* 

* 

80 

lg 70 Q 

2,095 

b 65 j 

ir?m 

Trprn 

7W 

IJ 2 W 

ft 

IT — ~ 

ft 


>80 

* 

ft 

ft 

3 ?b 


*■ 

75 b 

380 

760 

■it 

ft 


ft 

ft 

1.900 w 


?w 

7T~ 


37 k , 

ft 

ft 

. 2,655 

2,870 

1,220 

19 8 

330 

(- 3 ?k)c/ 

ft 

* > 

10 . 2 X 6 b/ 

3,630 

TTlBo 

■ 19$ 

330 

ft 

ft 

ft 

127B70 

hk 

* 

ft 

■j*. 

b 6 

ft 

A 

90 

)»•> 

10 b 

ft- 


» 

«• 

ftft 

238 

9 * 

“lob 

* 


~~u , 

5 “ 

* 

jB 

**< 

128 

23 

39 

C-k 6 )c/ 

* 

ft ft 

1.183 b/ 

4 CO 

232 

23 

39 ~ 

ft 

T" 

ft 

1,510 

218 

771 

* 

* 

ft 

* 

ft 

989 

35 b 

2,609 

31 

52 

ft 

ft 

ft ) 

U ,107 b/ 

ft 

* 

* 

* 

ft 

ft 



m 

TW 

IT 


ft 

ft "” 1 " 

-» 

17696 

2,151 

b .781 

*■ 

b 7 b 

1,570 

l s ?b 8 

* 

. 16,312 

1,380 

-* 

2,992 

193 

* 

* 

153 

1,570 

s 

l, 2 b 8 

IL 

2,056 b/ 

17631 

liT? 

193 

321 

ft 

ft 

* 

X 8 b 36 H 
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Table 19 c 


Crude Product ! on Capacity 

Crude Distillation Char Re Required Reserv e j 

Charge Capacity from 1990* 

Kx-z&m 

uexlcxertcy b/ 

Thermal Reforming Charge Capacity Required 
Charge Capacity from 1950 
Deficiency b/ 

Th ermal Cracking Charge C apa city Required 
~ Charge Capacity from 1950 
Excess 

Deficiency b/ 

Houdry Catalytic -Cracking Charge and Yield 


Sites and Capacities of Catalytic CracJcinp. bnits with Process Capacity Balances by Combined Areas 

Resolved for Indicated 1955 Operation a/ 

• nat.fi .f’rsnsid.srsci w w , . .. 

Areas 6 


Xfeta ;^on8id«re©"to / b© plausible if program, is adopted , for high ootana ratin gs: 


Areas 1 


?~r*~ 


Areas 5 £ 9 


Charge and Yield "at Grow S^toA 

Baku ?30 7/96 

Kra snovodsk d/ * * . 

Ourev g/ ~ * * * 

orsk «r * 1 t 

Kuibyshev d/ * * ‘ 

Ufa ’ ‘ 

Fluid Catalytic: Cracking Charge and Yield 
and Yield at Baku, 

Tuapse 
Odessa 
Tashkent 
Xrasiti&vDdsfc 
Or ak 
Ufa 

Saratov 
Moscow 
Komsomol. 9k 

Gasoline from Catalytic Cracking 
Avgas Base from Catalytic Cracking 
Mots? Naphtha from Catalytic Cracking 
Xsooentane from Catalytic Cracking 
Alkylation Production 
Aviation Alkylate Production 
Motor Alkylate Production 

St raight -tun A v-^as Base from Crude _ 

a, 7 Here applied are the quantity and density data of Tables 11 and 18. i>„ 

unavailable m other areas; Go The only catalytic cracking systems believed to 
plants, •» Barrels per calendar day* * Data either nil or not .applicable 


Te/i’x- j> 
20/00 

100 , 175 " 

’ * Z ' 11,000 " 

2 i 5 /Hi 


19,600 

334 * 4^2 

24 , UdO 
28,850 

46 g/xo 

565/34 

■Hr 

13/00 

5,560 

258,937 

109 / 06 ? 

* 

23 , 52 o 

8,765 

?o 

171/36 

6,370 

& 

85,724 

* 

* 

. « 

7 , 61*0 

1 M»B ?0 


14. .755 

289,440 

1 ,061 

23 ^ 5^5 

# 

# 

5?2 

228 

12 , 69 k 

4,838 

ft 

3 y 4 H 

771 

73,696 

17,110 

1 ,061 
6 , 51*8 
6*086 

* 462 
?6 0 

23,515 
221*631 
1 X 3; 050 
*■ 

8,581 

14,992 

* 

•» 

- 2 - 

«■ 

£ 

4,392 

35 k 

3,531 

3,721 

X 9 Q 

* 

1,134 

7/56 

65/90 

69,119 

3/29 

* 

22,369 

* 

■K 

ft 

* 

6,554 

2 ,640 
7,966 

6/32 

* 

1,937 

760 

-* 

58/86 

ii /,008 

112 ,028 

35,980 

14/92 

* 


5,972 

3*000 

1,500 

1,1172 


2 , 1*05 

i *n o 
693 
198 
799 

?I6 

?4 

503 


114 *oa 

57/88 

28,644 

28,109 


fS 32 

i m 

19,097 

11,-169 

1,638 

18/00 


34/12 

17,186 

8/793 

8/33 


38 5 6Cb 

38 , 601 - 


18,700 


380 

330 

371 ; 


2/96 


5oo 

1,000 

998 


1,232 

'919 

lei 

426 
386 
UO 
173 


f /96 
7,1*96 
7 , 37 ? 


2,196 
2,196 
2 , 16 ? 


1*7,663 14/99 


380 

380 

l/l8 


9/48 
19 » 096 
19,019 


27,050 

20,853 

m 

"kuU 

885 

4,029 


2 , 861 ; 

5/29 

5*706 


20,853 

20,853 


7/96 

7,49b 

27,078 



u. m 


2,19b 

2,196 

8,123 


2,291 

2,291 

3*541 

12 s 515 

12,515 


,981 


Additional installations in the areas when excess capacities are 

ve been in operation in 1950. do Remaining badger Design Houdry 

’’ loiioarjus mr metric tons per -year* 
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Table 19, Sites an 


.nd Capacities of Catalytic Cracking Units with Process Capacity Balances by Combined Areas (continued) 
He solved for Indicated 1955 Oneration a/ . . * wi v . 


Crude Production Capacity 

Crude bi sti 1 la ti or, Charge Capacity Required (20% deserve ) 


Cnarge Capacity from 19? O 
excess 

Deficiency b/ 

Thermal ^forming C her g e Capacity d-egulred 
Charge Capacity from 1950 
Deficiency b/ 

ThermA Cracking Charge Capacity P -quire d 
Charge Capacity from X c 50 
Excess 

Deficiency d/ 

U oudry Catalytic Cracking Charge and Yield 
Charge and Yield at Grosny 
Baku 

Krasriovodsk d/ 
Gurev q/ 

Qfsk c/ 

Kuibyshev d/ 

Ufa 





Wt r>.-yr F 




T~t,hi HSS* 

~'BPGD e/ ' 
19,616 

bPCD e/ 

*• 

Te/Yf f/ BPC-D e / 

■ * * 

57 tooo 

17" 

i J 

~' bPCI) *»/ “ 
; 1T701W? : 

23*539 


■tt- 

* 

624-00 

i- 

,22li s 06Ii 

25*109 

ti 

165 

9,122 

till, 920 

b/ 

881*17? 

l*5?o 

* 

* 

* 

m 

9,122 l 
* i 

174.80 

1H?-89^ b/ 


3F0D 


1,152* 

* 

1 S 

5*963 
8 - 805 
2*81.2 


Fluid Catalytic Cracking Charge and Yield 

330 

6,302 

1*891 

•* 

* 

Charge and Yield at u A v u 

Jt 

* 

■a- 

■* 

* 

ruap»r 

ft 

a- 

■» 

■if 

ft- 

Odes BA 

0 

■a 

* 

* 

* 

Tashkent 

* 


* 


* 

Krasnov^dsk 

* 


* 

* 

ft- 

Qrsk 

-Jfr 

* 

■ft ■ 

# 

ft 

Ufa 

s 

4 * 

•5( 

* 

* 

Saratov 

* 

* 

ft- 

if 

ft 

Moso ow 

*■ 

* 

» 

-n 

* 

Komsamolsk 

330 

6*302 

1*891 

* 

ft 

Gasoline from Catalytic Cracking 

121 

2*616 

1*891 

* 

it 

Avgas Base from Catalytic Cracking 

8U 

■ l f . 8 91 

1,891 

* 

at 

Kotor Naphtha from Catalytic ''racking 


725 

* 


it 

Isopentane from Catalytic Cracking 

x6 

276 

# 

# 

it 

Alkyl a te Prod uc ti on 

39 

51*2 

A 

A 

ft 

A viabion Alkyl at. e Production 

35' 

253 

A 

-A 

ft 

Mo tor A3 ky ■ ate Pro due t i on 

L 

8? 

& 

•Sr 

* 

Strai 'ht Bun Avyp.s Base from Crude 

33 

769 

76? 

* 

ft 


Notes on r i rst sheet of table 
j *s t - n either nil or net no 'die able c 


i 

J 
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5*096 

989 

iBi 

16,312 

2 *056 b / 


113,069 

21 , 5%8 

Ml 192 
103,002 
38*190 fa/ 


2,65h 

52,353 

15 , 3 38 

380 

7*1*96 

2,196 

380 

7,1*96 

2*196 

380 

7*196 

2,196 

380 

? s ii96 

2,196 

3J4 

360 

7,377 

7,1*96 

2,162 

2,196 

380 

7 >96 

2,196 

10*2X6 

195*081* 

58,525 

3,000 

57*283 

17,186 

1 ,500 

23:6141 

8>:93 

l*!i7? 

28,109 

?,W? 

500 

9*5118 

2 s 8b£j 

i ouo 

19,096 

5,729 

*d?6 

19*019 

5, 70 o 

IlOO 

7*638 

2,291 

$ 

J;«S 

m 

Vin 

6,302 

1*891 

U.fe 

97*976 

73,863 

3-266 

71,86? 

73,863 

1*226 

2U44 


375 

10,366 

ft 

1*510 

36,500 

■ft 

1,368 

33,357 

* 

lii? 

3*iU 

ft 

■3 *S 17 
-J i 

26 B U79 

26^3X79 


ratings 


o7 
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Table 20. Hypothetical Operation with High Distillate Yield Soviet Refining Equipment in 1955 a/ ** 

(Gross or Total Product Yields Calculated from the Soviet Refinery Units and Systems) 


Low Grade Crude Distillation 


Gas Loss 

Reforming Naphtha 

Low Quality Long Residuum to Visbreaking 
Other Long Residuum to Visbreaking 
Crude Charge 

Typical Good Quality Crude Distillation 
Gas Loss 

Straight Run Gasoline 
Reforming Naphtha 

Kerosenes s Diesel Oils, Specialty Naphthas, Etc* 

Virgin Gas Oil to Houdry Catalysis 

Virgin Gas Oil to Thermal Cracking 

Lubes, Waxes, Road Oils, Tars, Asphalts, Etc. 

Short Residuum to Visbreaking 

Crude Charge 

Overall Crude Distillation 


Gas Loss 

Straight Run Gasoline 
Reforming Naphtha 

Kerosenes, Diesel Oils, Specialty Naphthas, Etc. 

Virgin Gas Oil to Houdry Catalysis 

Virgin Gas Oil to Thermal Cracking 

Lubes, Waxes, Road Oils, Tars, Asphalts, Etc, 

Low Quality Long Residuum to Visbreaking 

Other Long Residuum to Visbreaking 

Short Residuum to Visbreaking 

Crude Charge 


Thouiandi" 


Volume % 

Weight % 

Lb/Gal b/ 

Bbl/Tr c/ 

Te/fr’d/ 

Bbl/Te e/ 

0.8 

l.U 

•w- 

733 

162 

* 

28.1 

23,6 

6„30 

25,556 

3,068 

6,33 

28.1 

30,0 

8.00 

25,581* 

3,900 

6o56 

13.0 

U 5 oO 

7,8$ 

39,122 

5,850 

6 r 69 

ISO 

ioo75 

7.5o 

91,000 

137500 

?7oo 


1.0 

1.8 


2,81*8 

702 

* 

8 . 14 . 

7,0 

6 P 03 

23,753 

2J30 

8,70 

5o6 

5,2 

6 0 77 

15,722 

2,028 

7.75 

27.1 

26.0 

7,00 

76,050 

IV.lkO 

7.50 

3*9 

3,9 

7.29 

10,901 

1,51 h 

7.20 

28.2 

29 cl 

7.51 

79,1*11* 

11,356 

6,99 

6 c 9 

7,0 

7.39 

19,383 

2,730 

7.10 

18.9 

100,0 

20.0 

100.0 

7.71 

7,28 

53.118 

201,187 

7,800 

397® 

6.81 

7.21 


loC 

lo7 

* 

3,586 

881* 


6 .U 

5.2 

6 o 03 

23,751 

2,730 

8*70 

llol 

9.8 

6 M 

1*1,278 

5,096 

8,10 

20 . ii 

19.5 

7.00 

76,050 

10,11*0 

7.50 

2.9 

2,9 

7.29 

10,901 

i ,5 iU 

7.20 

21.3 

21.9 

7.51 

79,101* 

11,356 

6o99 

5.2 

5o2 

7.39 

19,383 

2,730 

7.10 

6 o 9 

7.5 

8,00 

25,581* 

3,900 

6«56 

10.5 

11.3 

7.85 

39,122 

5,85 o 

6.69 

3 l *,3 

15.0 

7.71 

53.118 

7,800 

6 0 8 l 

10075 

Ioo 75 

7.33 

17057 

32 

7.16 
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S-E-G-R-E-T 


Table 20. Hypothetical Operations with High Distillate Yield Soviet Refining Equipment in 1955 a/ (Continued) 

(Gross or Total Product Yields Calculated from the Soviet Refinery Unite and Systems) 


Houdry Catalytic Cracking and Reforming 


“lEousanUs J 


Volume % Weight % Lb/Gal b/ 


Te/Wr d/ Bbl/Te e/ 


Coke and Gas Loss 
Alkylation Charge Stock 
Isopentane 

Aviation Base Gasoline 
Motor Naphtha 
Catalytic Gas Oil 
Polymer Gas Oil (Fuel Oil) 

Virgin Gas Oil Charge 

Thermal Reforming 
Ga3 Loss 

Stable Seformed Gasoline 
Reforming Residual Fuel Oil 
Virgin Naphtha Charge 

Thermal Visbreaking 
~Uoke and Gas toss 
Stable Visbreaker Gasoline 
Heavy Visbreaker Naphtha Distillates 
Visbreaker Gas Oil 
Visbreaker Residual Fuel Oil 
Virgin Residue Charge 
Short Residuum Charge 
Long Residuum Charge 

Thermal Cracking Charg e Source 
Virgin Qas Oil S 
Catalytic Gas Oil 
Visbreaker Gas Oil 
Thermal Cracking Charge 


* Data either nil or not applicable* 


5 .h 

l5o8 

* 

539 

-39 

% 

17*3 

11.8 

ho 95 

1,686 

178 

10*60 

3*? 

2.6 

5*20 

403 

ho 

10*09 

29*3 

2h»9 

6 c l8 

3,194 

376 

3*h9 

3*2 

3oX 

7*10 

31)9 

h? 

7*39 

3 9*h 

39*9 

7*ho 

4,295 

606 

7*09 

1*7 

1*9 

7.95 

185 

28 

6*60 


100.0 

7.29 

id f 901 

I73S* 

7.20 

l?oO 

17.0 

* 

7»01? 

866 

* 

?5*0 

73*2 

6*32 

30,959 

3,730 

8*30 

6.0 

9.8 

7*9ft 

3,302 

500 

6*61 

i 

i mjs 

SM 

Ta»zIB 

3^353 

8*10 

o*5 

5*0 

* 

5§9 

878 


18.5 

15*0 

6.3L 

21,79? 

2,633 

8*28 

38.0 

3Lo0 

7.00 

UL,77li 

5,966 

7*53 

6.0 

6*0 

7*82 

7,06 9 

1,053 

6*71 

37.0 

Uo*o 

8.L5 

L3«595 

7,020 

6*21 

IDO 

1(50 

7*82 

llTTHlE 

lTtstS 

6*71 

L5*l 

LhoL 

7.71 

53*118 

7,800 

6*81 

io 

353 

7.91 

“5053 


6*6h 

87*5 

87.2 

7.51 

79,414 

11,356 

6.99 

L*7 

h.7 

7.L0 

4,295 

606 

7*09 

7.8 

iCCT 

8.1 

loO 

7.82 

7*53 

7,069 

96 , 77 ft 

1,053 

13,015 

6.71 

6*97 
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S-E=>C-R-L-T 


Table 20 „ Hypothetical Operation with High Distillate Yield Soviet Refining Equipment in 19$$ a/ (Continued) 

f Gross or Total, Product Yields Calculated, from the Soviet Refinery Halts and. Systems? 


Hiqusands 


Sulfrlc Acid Alkylation 

Volume % 

Weight % 

Lb/Gal b/ 

Bbl/ Yr c/ 

Te/fFd/ 

Bbl/Te y 

Process and Gas Loss 

2l*c3 

1,8 

* 

ii2S 

5 

Hr 

Gasoline Blend Stock (Unreacted Butanes) 

31*0 

31,2 

In 90 

921 

86 

10,71 

Aviation Alkylate 

$0,0 

60,? 

5,90 

1,185 

168 

8,90 

Motor Alkylate 

L? 

6,3 

6,50 

139 

1? 

3,08 

Alkylation Charge 

100^ 

I3C0 

hM 

'Xm 

175 

10,76 

Houdry Charge Stock to Alkylation 

* 

* 

in 95 

1,886 
‘ i,oSU 

178 

10=60 

Recovery Thermal Stock to Alkylation 

* 

* 

U.7S 

w 

11,06 

Recovery to Isooctane (Polymerization-Hydrogenation) 

Hr 

Hr 

5,11 

728 

80 

9 10 

Total Recovery from Process Gas Loss 

* 

Hr 

* 


~"TT8 

* 

Process and Gas Loss Balance 

Crude Distillation Gas Loss 

16.1 

15.1* 

* 

3,586 

38b 

Hr 

Houdry Goke and Gas Loss 

2,7 

5o3 

Hr 

589 

239 

Hr 

Thermal Reforming Gas Loss 

31o6 

19,0 

* 

7,017 

866 

* 

Visbreaking Coke and Gas Loss 

2,7 

19,3 

Hr 

589 

878 

* 

Thermal Cracking Gas Loss 

h$ a o 

36,9 

Hr 

9,9 86 

1,679 

Hr 

Alkylation Process and Gas Loss 

1,9 

0,1 

Hr 

U25 

5 

Hr 

Total Process ana Gas Loss 

ISO 

100,0 

Hr 

22,192 

1^51 

Hr 

Recovery from Process Gas Loss 

8„2 

3,9 

* 

1.812 

178 

Hr 

Net Process and Gas Loss 

90" 

W7L 

Hr 

20^0 


Hr 

Residual Fuel Oil Stocks 

houdry Polymer Das Oil 

0,2 

0,2 

1.95 

185 

28 

6,60 

Thermal Reforming Residual 

U-o 

3,7 

SM 

3,302 

$00 

6,61 

Thermal Visbreaker Residual 

52o3 

52,3 

8 ,h$ 

hi, 595 

7,020 

6,21 

Thermal Cracked Residual 

U3,$ 

b3=8 

8,51 

36,311 

5,883 

Ipl 

6,17 

Total Residual Fuel Oil Stock 

* Data either nil or not applicable * 

loO 

- 16U - 

loO 

8,U5 


6c 21 
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Table 20 „ Hypothetical Operation with High l)is tillate Yield Soviet Refining Equipment in 1955 a/ (Continued) 
(Gross or Total Product Yields Calculated from the Soviet Refinery Units and Systems) 


'Thousands ' 


Gasoline Base and Blend Stocks 

Volume % 

Weight % 

Lb/Gal b/ 

Bbl/lr qJ 

~"fe7Xr~d/ 

Bbl/Te e/ 

Straight Run Aviation Base Gasoline 

7,9 

7=6 

6,18 

9 ? 665 

1,137 

8=50 

Other Straight Run Gasoline 

11=6 

lloO 

5.9lt 

iK cm 


8,8k 

Total Straight Run Gasoline 

193 

TO 

6,03 

23*751 

B o ?0 

Stable Reformed Gasoline 

25.U 

25=7 

6,32 

30,959 

3,730 

8=30 

Stable Visbreaker Gasoline 

11,9 

18.1 

6,3U 

21,79? 

2,633 ■ 

8=28 

Stable Cracked Gasoline 

31=3 

31=7 

6o3U 

33,12? 

it, 60? 

3 = 28 

Houdry Motor Naphtha 

0*3 

0=3 

7,10 

3t»9 

1*7 

7 = 39 

Alkylation Gasoline Blend Stock 

0=8 

0,6 

U-90 

921 

86 

10=71 

Motor Alkylate 

0=1 

oa 

6=50 

139 

17 

8=03 

Houdry Aviation Base Gasoline 

2=6 

2 = 6 

6,18 

3 s 19 U 

376 

8.t9 

Houdry Isopentane 

0=3 

0.3 

5=20 

h03 

ho 

10=09 

Aviation Alkylate 

1=2 

1.2 

5.90 

X*h8$ 

168 

8=90 

Isooctane 

0.6 

0,6 

$£ 77 

728 

80 

9=10 

Total Gasoline Base and Blend Stocks 

IoO“~ 

mo~ 

* 

T2TP&J 

.T575S* 


Overall Production Balance 

Net Process and &as Loss 

5=5 

8.1* 

* 

20,380 

U,373 


Total Gasoline Base and Blend Stocks 

32 =7 

27,9 


121,853 

lU,5Ht 

* 

Kerosenes, Oiesel Oils, Specialty Naphthas, Etc* 

20=5 

19=5 

7 c 00 

76,050 

lo.iuo 

7.50 

Heavy Visbreaker Distillates 

12=0 

n=5 

7.00 

kk.llk 

5,966 

7.50 

Heavy Cracked Distillates 

1.7 

1=6 

6.99 

6,35U 

81*6 

7=51 

Lubes, Waxes, Road Oils, Tars, Asphalts, Etc* 

5=2 

5=2 

f .39 

19,383 

2,730 

7=10 

Total Residual Fuel Oil Stocks 

22. h 

25=9 

8,L5 

83,393 

372 , 137 ' 

13.U31 

6=21 

Crude Charge to distillation (Production) 


XooTff 

7.33 

wjm 

7,16 


a 0 This table is developed upon a basis corresponding to that of Tables IS and 17, Appendix fi, in accordance witS the discussions in the 
text and the annotations to Tables 15 and 17. Specifically in correspondence to the latter Tables , gross yields are shown for the poten- 
tial base and blend stocks r but no accounting is made of finished engine fuel product blends such as gasolines, tractor fuels, 0 ie 3 el fuels 
and .let fuels * 
bo Pounds per gallon* 

c 0 Barrels per year* . ^65 „ 

d 0 Metric tons per year* 

*“ SaCa e eit£ir Si r or no? ‘applicable,, s_e»c-R~EvT 
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Table 21 „ Hypothetical 1955 Capacity Requirements by Areas, Results in Plausible Program for High Distillate Yields 


AreaTlfumbers 


Crude Production 

Prorated Process Capacities Required 
Crude Distillation Cha rge (20% Res erve) 

lj. rom ”" == ~ 

Additional 
Excess from 1950 
Total for Productive Area 
Houdry C atalytic C racking Charge 
Prom 

Additional 

Total for Productive Area 
Catalytic Alk ylate Production 

" ""w ilHTio uSr y ” iinTts i r om 1955 
With Additional Houdry Units 
Total for Productive Area 
Thermal Reforming Charge 
From 1950 
Additional 

Total for Productive Area 
TO ( Thermal Crack i ng) Charge 
Applied from 1930 “ 

iaSCCSi jLi AppXXwU <bi v-iti 

Total for Productive Area 


Kastern 


Ukraine Western 
and Soviet 

Crimea Caucasia 

and Soviet Second 

South- Central Baku 

Central Eastern Asia Including 

Soviet Soviet Including Saratov 
Caucasia Caucasia Kazakhstan Gas Fields 

— OTT 

~T?m" 

~t s m$~' 

T57000 

u.oar 

19,000 

6iQ 

6,000 

6,1*00 

15*81*0 

3,860 

6,1*20 

* 


* 

2*160 

9,3liO 

16,380 

130 

m 

27*00 

i* s ooo 

27E5S 

d* 

0 

0 

0 


* 


% 

* 

* 

380 

* 

Hr 

-a- 

# 

* 

380 

380 

* 

-* 

* 

* 


—m 

* 

* 


.jj. 

1*1* 

* 

* 


•H. 

* 

1*7 

1*8 

% 

-& 

» 

* 

91 

— w 

* 

* 


* 

218 

771 

21 

156 

101* 

?8o 


2,609 

T 

T36 

Toil 

TBo 

~372 

“Tiro 

681 

1,026 

2,133 

1,679 

2,151 

2 , 185 




3 i-5! 

1 Tdd 


137 

17026 

~ i 5Eni 

5,130 

~173o5 



Thousand Metric Tons per leai 

7 

0 

y 

i-U 

Central 

XX 



Western 

Central 

European 



Horth- 

Siberia; 

Area, 

Russia 

Minor 


Eastern 

Far 

Volga to 

and 

Crude 


European 

Eastern 

Ural 

Baltic 

Distillation 

Total 

Russia 

USSR 

Rivers 

Area 

Sites 

USSR 

~W“ 

1,000 

* 

* 


327ooq~~~ 

250 

1,280 

1,700 

2,095 

1*65 

1*1*, 9 20 

1*70 

* 

* 

* 

* ) 

17,1480 b/ 

* 

725 

80 

T^o5 

1,700 

* 

2,095 

1*65) 

* 


* 

* 

3?U 

* 

* 

75U 

* 

* 

* 

* 

* 

760 b ( 

XOT 



3?i* 



* 

* 

he 

* 

* 

90 


* 

# 

* 

* 

95 tv 

* 



* 

* 

T5 ~ 

* 

-* 


* 


989 

31 

"31 

52 

“52 

-A 

* 

-A 

* 

1*,107 b 

“5l®5 " 

% 

3U2 

1,570 

1,21*8 

* 

13,035 

20< 

¥r 

% 

'* 

*} 

%/ 

253 

M 

¥“~~" 


* 

13,015 
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S-£“C~R~E-T 

Table 21 0 Hypothetical 1955 Capacity Requirements by Areas s Results in Plausible Program for High Distillate Yields (Continued) 


lumbers 


Ther mal Visbreaking Charge 
TG Capacity To tal fro m±$$Q 
TC Capacity Applied from 1950 
TG Capacity Available from 1950 
Additional Visbreaking Capacity 
Excess TC Capacity Available from 1950 
Total for Productive Area 


Thousand Motel o Tons per Y ear 




3 

Eastern 

and 

South- 

5 

Soviet 

Central 

■ isr— 

Second 

Sakii 

North- 

^Western 

Siberia; 

o 

Central 

Area, 

10" 

Central 

European 

Russia 

Minor 


Ukraine 

and 

Crimea 

Western 

Soviet 

Caucasia 

537 

* 

Central 

Soviet 

Caucasia 

Eastern 

Soviet 

Caucasia 

Asia including 

Including Saratov 
Kazakhstan Gaj Fields 

Eastern Far 

European Eastern 
Russia USSR 

Volga to 
Ural 
Rivers 

and Crude 

Baltic Distillation 
Area Sites 

Total 

USSsi 

'~7§r 

681 

"TO 

* 

“Bo 

XXr 

* 

2k 

j3h_ 

0 

3,000 

■it 

f05± 

2,151 

2, 200 

* 

8,1*52 

* 

it 

* 

it 

120 

it 

~Wk 

3k2 

“13? 

68 

■» 

1,570 

1,570 

“*"T5 

* 

1,2&8 

1.2li8 

-^15 

«■ 

* 

* 

it 

* 

*) 

*> 

— 3 , 6 , 312 
13,015 

Hi, 253 b/ 

“Hoo 

' 3;oo6 

2,200 

10 s 95o 

120 

200 

* 

it 

it 

17,550 


aT^Data prorated i'ro® tables 1 ¥ 16 and 26 where applicable., Data considered' to be applicable if program is adopted for high distillate yields. Table corresponds 
to Table Id, Appendix B 0 c f„ also Table 3l*o r 

b s Indicated net new capacity as compared to 1950 o 
* Data either nil or not applicable 0 
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Xable 22 o Thermal Refining Process Capacity Balances by Combined Areas 
Resolved for Indicated 1 955 Operation a/ 

Data Considered to Be Plausible If Program Is Adopted for High Distillate Yields 


Crude Production Capacity 

Crude Distillation Charge Capacity Require d 
T2Q% Reserve) ” 

IHarge Capacity from 1950 
Excess 

Deficiency b/ 

Thermal Refoming Charge Capacity Required 
“Charge Capacity from 
Deficiency b/ 

Thermal Cracking Charge Capacity Required 
USarge Capacity Applied from i9~5u 
Additional Required from 1950 b/ 

Excess Applied from 1950 
Thermal Visbreaking Ch arge Capacity Required 
“Thermal Cracking Capaci t^Tbtal from 1950 
Thermal Cracking Capacity Applied from 1950 
Thermal Cracking Capacity Available from 1950 
Additional Visbreaking Capacity Required b/ 


Areas 1/2^ 3/U 
Capacity 
Te£Yr c/ gmg/ 

ZQM00 li00, ; lT5 


2U 5 h30 

28,850 

Ui3?0 


1,061 

6,977 

5,519 

i s U58 

UyO80 

6,086 

5,519 

567 

3,513 


Areas~3^9 
Gapacity 

7 ~WW V __ 

11,000'” 2l5? H71 19 


U80 5 210 
565, 93k 
85J2U 


1,061 23 ,5U5 


23,51*5 

133,326 

105,ii6U 

27,861 

75, 01*5 
115,893 
109,1*61* 
10,1*29 
61*,6l6 


13,000 

5,560 

* 

?,6i*0 

572 

218 

35H 

3,306 

3,721 

* 

i*x5 

2,200 

3,721 

3,721 

0 

2,200 


‘Areai~~5^77lO 

Capacity 
TeTYrT^ 4 " 

Too 


Minor Sites 


Capacity 


258,93? 

109,067 

* 

11*9,670 

12,69k 

M38 

7,856 

63,175 

71,106 

7,930 

U0,U66 

71,106 

71,106 

0 

1»0,U66 


23,500 

8,765 

1U,755 

3.Un 

771 

2.6UO 

2,390 

3,lt33 

* 

1,01*3 

11,070 

6,031 

3,1*33 

2,598 

8,1*72 


hoi ,3? 3 
171,938 

239,1*1*0 

75,696 

17,110 

58,586 

1*5,671 

65,602 

* 

19,931 

203,615 

113,388 
65,602 
1 * 7 , 786 
155,829 


1,200 

1,280 

80 

* 

52 

k 

52 

3U2 

3U2 


200 

i*?l* 

3U2 

132 

68 


23,530 

25,109 

1,570 

*1,15U 

# 

l,l5U 

6,535 

6,535 


3,679 

8,963 

6,53* 

2,1*28 

1,251 


1*65 

1*65 


"Total USSR~ 
" Capacity 

1 0^WkT T^2o7o5U 


* 

9,122 
9,122) 
* ) 
k 
k 
k 


62,h00 

i*l* s 920 

17, U8C 

5,096 

989 

U,107 

13,015 

13,015 

a 

17,550 

16,312 

13,015 

3,297 

1U.253 


1,221**0 61* 
881,170 
31*2,891* 

113,089 
21,91*8 
91 alii 
21*8 JO? 
2l*3J0? 
0 

322,305 

309,350 

21*8,707 

60,61*3 

262,162 


a o ' This ' Table corresponds to the thermal conversion capacity correlation in faDie l9, Appendix B7 

b° Additional installations in the areas when excess capacities are unavailable in other areas. 

c. Metric tons per year 0 

d, Barrels per calendar day, 

* Data either nil or not applicable. 


Here applied are the quantity and density data of Tables 
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Table 23 

Postulated Operations ic 1955 §/ 


Sfessga aPf ^a-SfiBS 

Alternate Operai: . f 




Gas Less 

Straight Hun Gasoline 
Naphtha Charge (Total Charge) to Thermal 
Reforming 

Intermediate Distillates to Produets 

Virgin Gas Oil 

lubes and Specialty Residual Produets 
Crude Residuum 
Crude Charge 


Virgin Gas Oil 


Charge (Total Charge) to Catalytic Cracking 
Thermal Crasklng Charge 
Total Production 



Thermal Cracking Charge 
Fuel Oil Product 

Charge (Total Charge) to Thaw®! Visbreaking 
Total Production 


Thermal fe aaklng Charge 

Crude Residuum 
Catalytic Gas Oil 
Virgin Gas Oil 
Visbreskar Gas Oil 
Total Charge 

gateiaMs Sbs l^mMisa^M-B&mmsMsa 
Alkylation Charge 

Rilyiaes’isatica-I^jdrogsssation Product 
Polymer G&sei&ae Prcdasft 


High 

Octane 

High 

Distillate 

Ir* - armodlato 

Rating 

-fitidL. 



884. 

884 

884 

-2,730 

2,730 

2,730 

'5,098 

5,096 

5,096 

10,140 

10,140 

: 0.140 

12,870 

12,870 

. 2,870 

2,730 

2,730 

2,730 

mm 

mm 


§2,000 

52,000 

%\ i ', lEzd 


32,870 1,JU 2,«4 

Q U*M : Ml 

I2 e S70 12,870 .2,070 


13,650 

0 

$ o 8§0 

3,900 

0 

b 

rfe® 

mm 

17,550 

.mUBQ 

7,550 


13,650 

0 


4,710 

606 

:i,0£0 

0 

n 8 3§6 

3,216 

I $s& 

jJSEk 

13,015 

.8,296 


z P m 

276 

489 

80 

8© 

80 

10 

0 

0 


a„ Summary «Sf details shown in Tables 17, 20, and 31, Appesdls Bo 

b» Here expMoit susumrias of the esud© distillation operations are jot ■ : i®d in 

Tables 25, 24, and 27, Append S k Bo 
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Table 2k, Crude Distillation Yields in the USSR a/ 
Estimated Operations in 1950 


— • 

Basis’ 

Crude 


- fgouiiiids 

Bbl/Te 


Volume % 

Weight i 

Lb/Gal b/ 

Bbl/fr £/ 

Te/Yr d/ 

Gas Loss 

1-0 

I-? 

* 

2,73? 

669 

a 

Straight Run Gasoline 

11.. 9 

10*0 

6 o 03 

32,525 

3 ■ 739 

8,70 

Reforming naphtha 

2,9 

2-6 

6„48 

8,013 

989 

8-10 

Kerosenes # Diesel Oils, Specialty Naphthas, Etc, 

23.6 

23,0 

7,00 

64,602 

8,614 

7,50 

Virgin Gas 012 for Houdry Catalysis 

2;,0 

2*0 

7 ,29 

5*407 

751 

7 = 20 

Lubes, 'Waxes , Road Oila f Tars, Asphalts, Etc, 

1,2 

7 h 

7 o39 

19,?20 

2,778 

7*10 

Grade Residue to Fuel Oil and Thermal Cracking 


53-3 

7. US 

1340,7116 

19 , 960 

7,05 

Total Crude Charge (Production) 

100,0 

100,0 

7,19 

273,750 

37,500 

7,30 

Crude Residue to Fuel Oil and Thermal Cracking 

SUU 

53 3 

7 c US' 

140,746 

19,960 

7,05 

Crude Residue to Thermal Cracking 

UP *9 

42,8 

7,50 

112,014 

16,012 

7.00 

Crude Residue to Fuel Oil 

10,5 

10-5 

7,23. 

* 28,732 

3,943 

7,26 

Lubes, Waxes # Road Oils, Tiers, Asphalts, Etc* 

1,2 

Jjh 

7,39 

19,720 

_MI§ 

7.10 

Total Virgin Residual Products 

11 «. 7 

17,9 

?c?9 

■ua,i i52 

6 s ?26 

?,20 


a. Summary of deUils^in table 15, AppenHixTk 
b Founds per gallon, 
c> Barrels per year , 

d T Metric tons per year, ^ ^7 q . 

e, Barrels per metric ton 

** Data not applicable S-K-C-R~E-T 
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Table 25* Crude Distillation Yields in the USSR a / 
Hypothetical Operations for High Octane Ratings in 195^ 


Gas Loss 

Reforming Naphtha 

Low Quality Long Residuum to Fuel Oil 
Long Residuum to Thermal Cracking 

Low Grade Cr ude Charge _ — 

Gas Loss ” 

Straight Run Gasoline 
Reforming Naphtha 

Kerosene, Diesel Oils, Specialty Naphthas, Etc* 

Virgin Gas Oil for Houdry Catalysis 

Virgin Gas Oil for Fluid Catalysis 

Lubes, Waxes, Hoad Oils, Tars, Asphalts, Etc* 

Short Residuum to Thermal Cracking 

Typical Good Quality Crude Charge 

6as"Loss 

Straight Hun Gasoline 
Reforming Naphtha 

Kerosenes, Diesel Oils, Specialty Naphthas, Etc, 

Virgin Gas Oil for Houdry Catalysis 

Virgin Gas Oil for Fluid Catalysis 

Lubes, Waxes, Road Oils, Tars, Asphalts, Etc, 

L0ng Residuum to Fuel Oil and Thermal Cracking 
Short Residuum to Thermal Cracking 
Total Crude Charge (Production) 

Total Residuum 

Short Residuum to Thermal Cracking 

Total Long Residuum 

Long Residuum to Thermal Cracking 

Low Quality Long Residuum to Fuel Oil 

Lubes, Waxes, Road Oils, Tars, Asphalts, Etc, 

Total Virgin Residual Products 

Total Virgin Gas Oil for Catalysis (Catalytic Cracking) 


2F a l 

28,1 

U3-0 

im ro 


xX“ 

23o6 

30*0 

U5o0 

150 


170 

3*1* 
5,6 
27.1 
6*8 
25*3 
6*9 
18.9 
100*0 
’ I7o“ 


1*8 

7*0 

5*2 

26*0 

6*8 

26*2 

7*0 

20*0 

10575 

t rr 


6*03 

6,11 

1,00 

7.29 

7*53 

7.39 

7=71 

7*28 


6,U 
11*1 
20 * U 
5ol 
19.X 
5.2 
17.lv 
lii*3 
15575 


nr r 

Hi* 3 
THU 
io*5 

5*2 

12*1 


5*2 
9.8 
19.5 
5*1 
19.7 
5.2 
l8*8 
15 *0 

15535 

“337T- 

IO 

llo3 

T3 

5.2 

I£77 

■“■"2ii e r 


6,03 

6*U8 

7*00 

7.29 

7*53 

7.39 

7.91 

7*71 

7*33 

~T32~ 

7.71 

7*91 

7.85 

8.00 

7.39 

7.7li 

"TIW 


ii OX j ii* ®/ 

*^738" 

25,556 

2S,581» 

39.122 

91.000 

23,751 

15,722 

76,050 

19,109 

71,206 

19,383 

53.118 

zsia§? 

— t^r 


a/ir 0/ 

- lB2 
3,068 
3,900 

5.850 



23,751 

1(1,278 

76,050 

19,109 

71,206 

19,383 

61j,?06 

53,11 8 

3TOBT 

H77B5T 

&A i| 

6U,706 

39,122 

19,383 

K5S7 

"90, ITT 


2,730 

2,028 

10,1U0 

2,65U 

10,216 

2,730 

7*800 

3^55 

dHir 

2,730 


8*70 
7 .75 
7.50 
7 c 20 
6*97 
7*10 
6*81 
7.21 


5,096 

10 # lli0 

2,65U 

10,2X6 

2,730 

9J50 

^Too o 

-X7^0~ 

,IAQQ 

9,750 


8*70 

8,10 

7.50 

7.20 

6 0 97 

7.10 

6*6li 

6*81 

7ol6 

"X71" 

6*81 

6.6U 

6*69 

6*56 

7.10 

6*78 

“775F 


SSSaE F ol flails in 1'a ble l7. Appendix 6. Of. also Table ii, Appendix H. 
5r 8 §ii$?" siia-B-i 


e* Barrels, per ; 
* Data not app. 
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Table 26,, Crude Distillation Yields in the USSR &/ 
Hypothetical Operations for High Distillate Yields in 1955 


Gas Loss 

Reforming Naphtha 

Low Quality Long Residuum to Visbreaking 

Other Long Residuum to Visbreaking 

Low Grade Crude Charge 

Volume % 
~"0~ 
28,1 
28,1 
u;.o 
100,0 

Weight % 
1,1 
23.6 
30,0 
U5.0 
100.0 

Lb/Gal b/ 
* 

6.30 

8,00 

7.85 

7.50 

Thous 

Bbl/Yr o/ 
738 
2S.556 
2i£,581i 
39,122 
91,000 

lands 

3,068 

3,900 

itoOQ 

Bbl/Te e/ 
* “ 
8.33 

6.56 

6o69 

7.00 

Gks toss 

lob 

— a — 

* 


^Tsr 

* 

Straight Run Gasoline 

34* 

7,0 

6,03 

23,751 

2, 730 

8,70 

Reforming Naphtha 

5*6 

5,2 

6,77 

15,722 

2,028 

7.75 

Kerosenes, Diesel Oils, Specialty Naphthas, Etc* 

27.1 

26,0 

7.00 

76,050 

10,4*0 

7.50 

Virgin Gas Oil for Houdry Catalysis 

3o9 

3.9 

7,29 

10,901 

1,51U 

7.20 

Virgin Gas Oil for Thermal Cracking 

28.2 

29.1 

7.51 

79,UlU 

11,356 

6,99 

Lubes, Waxes, Road Oils, Tars, Asphalts, Etc* 

6,9 

7,0 

7,39 

19,383 

2,730 

7.10 

Short Residuum to Visbreaking 

18,9 

20.0 

7,71 

53,118 

7,800 

6*81 

Typical Good Quality Crude Charge 


10047 

7,28 

251087 

39.000 

7.21 

Gas Loss 

1*6 

1,7 

* 

" 3 856 

w~ 

# 

Straight Run Gasoline 

6.1* 

5,2 

6 c Q3 

23^751 

2,730 

8 o ?0 

Reforming Naphtha 

11,1 

9.8 

6,1*8 

Ul.278 

5,096 

8*10 

Kerosenes, Diesel Oils, Specialty Naphthas, Etc* 

20, h 

19.5 

7.00 

76,050 

10,31*0 

7.50 

Virgin Gas Oil for Houdry Catalysis 

2,9 

2.9 

7,29 

10,901 

1,54* 

7.20 

Virgin Gas Oil for Thermal Cracking 

21.3 

21.9 

7.51 

79,ldl» 

11,356 

6.99 

Lubes, Waxes, Road Oils, Tars, Asphalts, Etc, 

5.2 

5.2 

7.39 

19,383 

2,730 

7.10 

Long Residuum to Visbreaking 

17. k 

I8,b 

7.91 

61t,706 

9,750 

6*61* 

Short Residuum to Visbreaking 

1U.3 

15.0 

7.71 

53,118 

7,800 

6.81 

Total Grude Charge (Production) 

ISO 

loO 

7.33 

373715? 

5zfbbo 

7.16 

Total Residuum to Visbreaking 

im — 

U35— 

“7^2 — ’ 

~nr^ir 

— I?''S5o" 

S77I 

Short Residuum to Visbreaking 

lUo3 

i5.o 

7.71 

53,118 

7,800 

6.81 

Total Long Residuum to Visbreaking 

JEt . 

TO 

1.91 .. 

5055.. 



Virgin Residual Products ( Lubes and Special ties) 

5.2 

5.2 

7.39 

19,383 

2,730 

7.10 

Total Virgin Gas Oil to Cracking (Thermal and Catalytic) 

2U.2 

2i* 0 8 

7.U8 

90,315 

12,870 

7.02 


*r SuMDary of details in Table 20, Appendix STcfTalso Table 23, "Appendix B l 
b. Pounds per gallon,, 

Co Barrels per year* * ^72 - 

d e Metric tons per year* 
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Table 2 ? 0 Crude Distillation Helds in the USSR, a/ 
Hypothetical Intermediate Operations in 1955 


Thousands 



Volume^ 

Weights 

Lb/Gal bj 

? Bbi/fr c/ 

Te/Ir d/ 

Bbl/Te 0 / 

Gas Loss 

0.-8 

iTE 

* 

738" 

182 

Hr 

Reforming Naphtha 

28,1 

23.6 

6.30 

25, 556 

3.068 

8.-33 

Low Quality Long Residuum to Visbreaking 

28,1 

30 s 0 

8.. 00 

25,561* 

3,900 

6, 66 

Long Residuum to Thermal Cracking 

U3»0 

16,0 

7,85 

39,122 

5,850 

6,69 

Low Grade Crude Charge 

1(50 

loO 

7*50 

9000 

13t005 

7,00 

Gas Loss 

1.0 

— 


2jm 

702 

* 

Straight Run Gasoline 

e.h 

7.0 

6oQ3 

23,751 

2,730 

8.70 

Reforming Naphtha 

5*6 

5*2 

6,17 

15,722 

2,028 

7*75 

Kerosenes, Diesel Oils, Specialty Naphthas, Etc. 

27.1 

26.0 

7.00 

76,050 

io,iho 

7.50 

Virgin Gas Oil for Houdry Catalysis 

6,8 

6.8 

7.29 

19,109 

2,651a 

7.20 

Virgin Gas Oil for Thermal Cracking 

25.3 

26.2 

7.53 

71,206 

10,216 

6,97 

Lubes, Waxes, Road Oils, Tars, Asphalts . Etc. 

6*9 

7.0 

7.39 

19,383 

2,730 

7.10 

Short Residuum to Visbreaking 

18.9 

20.0 

7.71 

53,118 

7,800. 

6.81 

Typical Good Quality Crude Charge 

lOO 

15575 

7.28 

2 BT 7 I 8 T 

39,006 

7.2X 

Gas Loss 

1.0 

1.7 


3385“ 

— i?8ir 

* 

Straight Run Gasoline 

6 c it 

5.2 

6.03 

23,751 

2,730 

8,70 

Reforming Naphtha 

11.1 

9.8 

6 0 1*3 

Ul, 278 

5,096 

8.10 

Kerosenes, Diesel Oils, Specialty Naphthds, Etc. 

20.1* 

19.5 

7.00 

76,050 

10„1U0 

7.50 

Virgin Gas Oil for Houdry Catalysis 

5.1 

5.1 

7o2 9 

19,109 

2* 651* 

7.20 

Virgin Gas Oil for Thermal Cracking 

19.1 

19.7 

7.53 

71,206 

10,216 

60 97 

Lubes, Waxes, Road Oils, Tars, Asphalts, £tc a 

5.2 

Y.2 

7.39 

19,383 

2,730 

?ao 

Low Quality Long Residuum to Visbreaking 

6.9 

7.5 

8.00 

25,581i 

3,900 

6.56 

Long Residuum to Thermal Cracking 

10.5 

lie 3 

7.85 

39,122 

5,850 

6.69 

Short Residuum to Visbreaking 

lii,3 

15*0 

7.71 

53,118 

7, 800 

6.81 

Total Crude Charge (Production) 

ISO 

TO 

7.33 

372^18?' 

52T056 

7.16 

Total Residuum 

"317? 

— so- 

or— 



17,550 

6.71 

Long Residuum to Thermal Cracking 

10.5 

li. 3 

7.85 

39,122 

5,850 

6 ? 69 

Total Residuum to Visbreaking 

2 E 7 

223 

7.80 

78,702 

11,700 

6.73 

Lubes, Waxes, Road Oils, Tars, Asphalts, Etc c 

5c2 

5*2 

7.39 

19,383 

2 t 73° 

7.10 

Total Residual Stocks Not to Thermal Cracking 

20 

m 

? ;?2 

WM5 

11*330 

6.80 

Total Long Residuum 

THU — 

183 “ 

~1.n 

— 51i‘7o6 

— 

6M 

Total Virgin Gas Oil to Cracking (Thermal and Catalytic) 

2U.2 

2i* v 8 

7.U8 

90.315 

12,870 

7.02 


b 0 Pounds per gallon, 
c 0 Barrels per year 0 
do Metric tons per year, 
e 0 Barrels per metric ton, 
* Data not applicable. 


- 173 - 
3-E-C-R-E-T 


Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0 


cf (to 


Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0 


S~E~C~R~5U? 

Table 28, Estimated Maximum Catalytic Cracking Charge Stocks in the USSR a/ 

Basis of 1,000 Barrels of Estimated Typical Ooccl Chj.ality Crudes 


Stock ""^Estimated Typical Crude cf 19 gQ — ^-- r Estimated TypicalTGood Quality "CradT' of IffgF 


Maximum Charge for Houdiy 

Barrels 

Metric 

Percent 

uensxt.y 


Metric 

Percent ’ 

Density 

Tons 

Volume 

Weight 

“223’ 

Lb/Gal b/ 

Bbl/Te c/ 

Barrels 

Tons 

Volume 

Weight 

Lb/Gal b/ 

“Bbl/fe c/ 

6as and Light Distillates 

““36“ 

3022 

‘25,0 

* 

* 

256 

325681 

"jyrr 

2311 

* 


6gO°F IP Naphtha (Light Gas Oil) 

150) 

69=452 

50,0 

50-7 

7,29 

7,20 

150) 

69,444 

50,0 

5Gol 

7,29 

7 , 20 

Gas Oil 

350} 






350) 






Residue Stock 

2g0. 

36,712 

2g,0 

26,8 

7o?l 

6,81 

250 

37,171 

25,0 

26,8 

7,80 e/ 

6.73 y 

Crude Charge 

1,000 

136,986 

100,0 

100,0 

7ol9 

7,30 

1,000 

138,696 

100,0 

100,0 

7,28 

1 , 21 

Maximum Charge for Fluid d/ 

Gas and Light Distillates 







250 

32,081 

25,0 

23*1 

* 

3r 

650 g F EP Naphtha (Light Gas Oil) 







150) 

78,876 

56,1 

56,1 

7*38 g/ 

7,11 h/ 

Gas Oil 







411) 






Residue Stock 







189 

27,739 

18,9 

18,9. 

7*71 

6,8X 

Crude Charge 







i P 000 

138,696 

100,0 

100,0 

7,28 

7,21 


T“ ^iiT"fable“ls developed from table l4, Appendix B 0 “ 

, Pounds per gallon , 

Co Barrels per metric ton, 

d s Data not applied to the 1 9gO crude, 

e„ Difference between this value and 7 ,71 neglected in correlating the potentials* 

f* Difference oetween this value and 6 3 8l neglected in correlating the potentials, 

go Difference between this value and 7=53 neglected in correlating the potentials, 

h. Difference between this value and 6,97 neglected in correlating the potentials, 

* Data not applicable. 


=• 17 h ~ 
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Table 29* Data for Charge Stocks in Soviet Thermal Cracking a/ 


B asis Original Crude dll' 




Quantity 

Basis Total Charge 

Charge Stock 

Boiling Jtel&w or otherwise 

Not in Charge Stock 



(Thousands) 

Weight 

Volume 

Weight 

Volume 

Weight 

Volume 

Lb/Gal y 

Estimated 1950 Operation 

SSaelCSlSae — ~ 7.50 

Catalytic Gas Oil 7.U0 

Total Charge To 50 

Bbl/Te c/ 

7.00 

7,09 

7,00 

<v 

112, Ollt 
2,130 

Hshnc 

Te/Xr e/ 

16*012 

300 

1^7312 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

98,1 

1,9 

ISO 

98,1 

1.9 

ioo a o 

U2 «.? 

* 

hO *9 
* 

* 

17,9 

He 

* 

17 * ? 

* 

* 

Hypothetical 1955 Operation for High Octane Ratings 

6.69 

6M 

6*83 

6.78 


5,850 

7,800 

U,71fl 

31o8 

h2,5 

25*7 

ISO 

3ioU 

U2,7 

25,9 

16676 

75*0 

20.0 

* 

71.1 

18.9 

* 

0 C 0 

6.9 

0,0 

7*0 

a- 

long Crude Residuum 7*85 

Short Crude Residuum 7.71 

Catalytic Gas Oil 7.69 

Total Charge 1 »7h 

39,122 

S3 , 118 

32 , 23 ? 

mrm 

Hypothetical 1955 Operation for High Distillate Helds 

Virgin Gas Oil 7.51 6.99 

Catalytic Gas Oil 7 MO 7.09 

Visbreaker Gas Oil 7*62 6.71 

Total Charge 7*53 6.97 

79 Mb 
U,29S 
7.069 

W, 1W 

11,356 

606 

1,053 

87*2 

k«7 

8*1 

ISO 

37,5 

7*7 

7*3 

100*0 

29*1 

* 

* 

28.2 

* 

-* 

* 

27.0 

* 

* 

25o8 

* 

* 

Hypothetical 1955 Operation in Intermediate Program 
Long Crude Residuum 7 *85 

Virgin Gas Oil 7*53 

Catalytic Gas Oil 7*h0 

Visbreaker Gas Oil 7,80 

Total Charge 7,6U 

6.69- 
60 97 

7*09 

6,73 

6*87 

39,122 

71,206 

7.S29 

7,870 

5,850 

10,216 

1,060 

1,170 

32oO 

55*8 

5*8 

6«U 

ISO 

31*1 

56*6 

6*0 

6*3 

100.0 

75*0 

26,2 

# 

* 

* 

71.1 

25*3 

* 

* 

* 

0o0 

27*0 

* 

* 

* 

0*0 

25,8 

* 

* 

* 

a 0 ti 0 these Appendix B Tables; 15,17, 20, 31; 2k f 
b* Pounds per gallon* 

35T557 7T, 

23 * 









Co Barrels per metric ton* 
d 0 Barrels per year* 

0o Metric tons per year* _ ^75 . 

* Data not applicable 0 

S-E-C-R-E-T 


Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0 


*» 


f 

Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0 


« 

Table 30 

Therml Cracking Yields §/ 


: : : Ja&feai < 


•• toSimadL 1950 Opegatloa 
Gas Less 

Stable Cracked Gasoline 
Heavy bracked Distillates 
Residual Fuel Oil 


Total Charge 

Gas Loos 

Stable Crashed Gasoline 
Heavy Crasked Distillates 
Residual Feel Oil 

Teftal Charge 

«* Hraothetlaal 19?? Hfoh Gataia* R aMpgL^a»taiiail 

Gas Loss 

Stable Cracked Gasoline 
Heavy Creaked Distillatae 
Residual Fuel Oil 


Total Charge 

Oeeratfo a 

G&g Lmi& 

Stable Cracked Gasoline 
Stable Cracked Distillates 
Residual Fuel Oil 


Total ©ftarge 


O' 


Applied in Tabies W e TT„ 20„ 31» Appoadix B 0 
Bit A v&% appM®«tbl©o 


Weight 


Percent 

Msssl 



22,9 

11,0 

* 


35,4 

42 0 

4,32 

8,3 / 

6o5 

7,0 

>*,<» 

7*5:/ 

J&ai, 

cJ&a§ 

44? 

6 ,2 > 

100,0 

100,0 

/ .50 

7,0: . 


12,9 

n,o 

e 

a 

334 

42-0 

6,34 

8,2 

6,? 

?-,e 

,99 

7,5- 


A0,0 

a, 31 

6,1 

200.,® 

100, .0 


6,9 


12,3 

11,0 

.i 

M 

26,6 

32 o5 

5,32 

8,3 

6,3 

‘7*0 

!\00 

7,5' 

JI&46 


a,55 

6,1 

100,0 

100,0 

7,7 4 

6,7 


12,9 

n,® 

« 

9 

354 

42,® 

u-M 

8,1! 

6,2!' 

7..0 

0f> 

74/ 

<dtfe& 

™48&§ 

,63 

6,0. 

100,0 

J®9»® 

p,&4 

6, If 
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Table 31. Hypothetical Operation in an Intermediate or Plausible Optimum Soviet Refining Program in 1955 ^ ** 
(Gross or Total Product Yields Calculated from the Soviet Refining Units and Systems) 


Low Grade Crude Distillation 
Gas Lqss . 

Reforming Naphtha 

Low Quality Long Residuum to Visbreaking 
Long Residuum to Thermal Cracking 
Crude Charge 

Typic al Good Qual ity Crude Di stillation 
Gas Loss “* 

Straight Run Gasoline 
Reforming Naphtha 

Kerosenes , Diesel Oils s Specialty Naphthas f Etc* 

Virgin Gas Oil to Houdry Catalysis 
Virgin Gas Oil to Thermal Cracking 
Lubes, Waxes, Road Oils, Tars, Asphalts, Et£ 0 
Short Residuum to Visbreaking 
Crude Charge 

Over- all Crude Distillation 
Gas Loss " 

Straight Run Gasoline 
Reforming Naphtha 

Kerosenes, Diesel Gils, Specialty Naphthas, Etc* 

Virgin Gas Oil to Houdry Catalysis 
Virgin Gas Oil to Thermal Cracking 
Lubes, Waxes, Road Oils, Tars, Asphalts, Etc. 

Low Quality Long Residuum to Visbreaking 
Long Residuum to Thermal Cracking 
Short Residuum to Visbreaking 
Crude Charge 

* frata either nil or not applicaole 0 
** Footnotes follow on p a 181. - 17? 


o rn v’) {*? 



; weight % 

Lb/ Gal b/ Bbl/ x ir c/ 

±&l£ §/ 

Sbl/Te 

0 o 8 

XoU 

* 

738 

182 

* 

28.1 

23.6 

6.30 

25,556 

3,068 

8.33 

28.1 

30,0 

8.00 

25,581* 

3,900 

6o56 

U3,0 

U5,0 

7=85 

39 * 122 

5,850 

6.69 

150 

iobib 

irm 

91*000 

13,000 

TToo 

1.0 

1.8 

# 

2,81*8 

702 

* 

8o.it 

7.0 

6.03 

23*751 

2,730 

8o?Q 

5.6 

5.2 

6.7? 

15*722 

2,028 

US 

27*1 

26.0 

7.00 

?6,o5o 

10,11*0 

7.50 

6 0 8 

6 0 8 

7,29 

19*109 

2,651* 

To 20 

25.3 

26.2 

7,53 

71*206 

10 # 216 

~ 6o97 

6,9 

7,0 

7*39 

19,383 

2*730 

7*10 

18.9 

20,0 

7.71 

53.118 

7 S 800 

6.8X 


OTTo 

7*28 

551^57 

39 p 000 

7. 21 

lo0 

1,7 


3,586 

881* 

*• 

6*1* 

5,2 

6. 03 

23,751 

2*730 

8.70 

llol 

9.8 

6.1*8 

01,278 

5,096 

8.10 

20 o U 

19,5 

7,00 

76,050 

10*11*0 

To 50 

5.1 

5*1 

7*29 

19,109 

2,651* 

7o20 

19ol 

19.7 

7.53 

71,206 

10,216 

6.97 

5.2 

5=2 

7*39 

19,383 

2,730 

7*10 

6.9 

7,5 

8-00 

25,580 

3,900 

6*56 

10,5 

11,3 

7,85 

39,122 

5*850 

6.69 

lit. 3 

15*0 

7.71 

53.118 

7,800 

6 0 8l 

m?5 

KRCT 

7.33 

372, 1ST 

527S55 

7.16 
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Table 31c Hypothetical Operation in an Intermediate or Plausible Optimum Soviet Refining Program in 1955 (Continued) a/ 
(Gross or Total Product Yields Calculated from the Soviet Refining Units and Systems) 






, ■ ■ 

-and'' 

, 

Houdry Catalytic Cracking and Reforming 

Coke and Gas Loss 







51 

15,8 

* 

1132 

109 

* 

Alkylation Charge Stock 

17*3 

11.8 

h,9S 

3,306 

313 

10 o 60 

Isopentane 

3.7 

2.6 

5.20 

707 

69 

1019 

Aviation Base Gasoline 

29,3 

2a,9 

6„ 18 

5.599 

661 

819 

Motor Naphtha 

31 

3 d 

7-10 

611 

82 

7 , 39 

Catalytic Gas Oil 

39, it 

39*9 

?lQ 

7,52 9 

1160 

719 

Polymer Gas Oil (Fuel Oil) 

lo? 

1,9 

7.95 

325 

50 

6. 60 

Virgin Gas Oil Charge 

10070 

100 1 

7 c 29 

19, 109 

2 P 3H 

7.20 

Thermal Reforming 
(lias Loss 

l7.o 

17,0 

* 

7,017 

866 

* 

Stable Reformed Gasoline 

75,0 

737 

6,32 

30 - 959 

3,730 

8,30 

Reforming Residual Fuel Oil 

8.0 

9,8 

7lL 

3,302 

5oo 

6.61 

Virgin Naphtha Charge 

TBCT 

Tool 

618 

Jill 78 

57555 

3,10 

Thermal Visbreaking 

Coke and Gas Loss 

3.5 

6,0 

* 

2 s ?5it 

702 

* 

Stable Visbreaker Gasoline 

16.5 

13=5 

6*39 

12186 

l s 5'80 

8,22 

Heavy Visbreaker Naphtha Distillates 

25,0 

22, 5 

7 = 02 

19,676 

2 S "632 

718 

Visbreaker Gas Oil 

10,0 

10,0 

7,80 

7170 

1*170 

613 

Visoreaker Residual Fuel Oil 

ill 

1*81 

8*32 

35006 

5*616 

6,31 

Virgin Residue Charge 

Tool 

335570’ 

7,80 


n^o5 

6,73 

Short Residuum Charge 

67,5 

66.7 

7,71 

53,118 

7,800 

6,81 

Long Residuum Charge 

123 

m 

810 

2375BE 

3,900 

616 

Thermal Cracking Charge Source 

Virgin Gas Oil 

56,6 

551 

7 = 53 

71,206 

10 , 216 

6o97 

Catalytic Gas Oil 

6,0 

5.8 

7 10 

7*529 

1*060 

719 

Visbreaker Gas Oil 

6,3 

61 

7*80 

7,870 

ljl70 

6,73 

Long Residuum 

31.1 

32.0 

? 0 85 

39.122 

5150 

619 

Thermal Cracking Charge 

1001 

100.0 

7.6L 

E5J757 


617 


* Data either nil or not applicable* 
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Table 31 0 Hypothetical Operation in an Intermediate or Plausible Optimum Soviet Refining Program in 19 >5 (Continued) a/ 
(Gross or Total Product Yields Calculated from the Soviet Refining Units and Systems) 


Thermal Cracking 
Gas Loss 

Stable Cracked Gasoline 
Heavy Cracked Distillates 
Cracked Residual Fuel Oil 
Thermal Cracking Charge 

Sulfur! c Aci d Aikylati on 
Process and Gas Loss 

Gasoline Blend Stock (Unreacted Butanes) 

Aviation Alkylate 
Motor Alkylate 
Alkylation Charge 
Boudry Charge Stock to Alkylation 
Recovery Thermal Stock to Alkylation 
Recovery to Isooctane { Polymerization-Hydrogenation 
Total Recovery from Process Gas Loss 

Pro cess and Gas Loss Balance 
"^^udi^iitillation Gas Loss 
Houdry Coke and Gas Loss 
Thermal Reforming Gas Loss 
Yisbreaking Goke and Gas Loss 
Thermal Crocking Gas Loss 
Alkylation Process and Gas Loss 
Total Processand Gas Loss 
Recovery from Process Gas Loss 
Net Process and Gas Loss 


Thousands 


Velmas % 

height $ 

i Lb/Gal 

■f 0 / 

?e/lr d/ 

Bhl/fe 

li.O 

12,9 

* 

13,830 

2,360 

«■ 

52* G 

35*5 

6.55 

52,805 

6*5?? 

8.35 

7.o 

6,5 

7c09 

8,801 

1,189 

7,50 

ho. : o 

55,2 

8,63 

50,291 

8,270 

6,08 

100,0 

100 c .o 

7,6)4 


6 . 8 ? 

15.3 

1,8 

* 

753 

9 

•ir 

31c0 

31o2 

it, 90 

1,631 

152 

10.71 

5o.o 

60.? 

5,90 

2,631 

29? 

8o90 

ho? 

6,3 

6 o 50 

2hl 

31 

8,08 


100.0 

hM 


■~W 

10,76 

* 

* 

5*95 

3,306 

313 

10 o 60 

* 

* 

kol 2 


“T75 

lloll 

* 

* 

5*77 

726 

80 

9cl0 

* 


* 


~~256 

* 

12oU 

I6c9 

•* 

3,586 

881* 

-h- 

3.6 

8 o 0 

* 

1,032 

519 

* 

25.2 

16.5 

* 

7,017 

866 

* 

9,5 

13 Ji 

* 

2 S ?5U 

?02 

* 

hi, 7 

55,0 

* 

13,830 

2, 360 

•H- 

2 0 6 

0,2 

* 

753 

9 

* 

TO 

B5CT 

* 

2071 

17255 

* 

9.3 

ho9 

* 

2,685 

256 

* 

W7 

9^1 

* 

2S728K 

57985 

* 


* frata either" nil or not applicable. 
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Table 31 o Hypothetical Operation in an Intermediate or Plausible Optimum Soviet Refining Program in 1955 (Continued) a/ 
(Gross or Total Product tields Calculated from the Soviet Refining Units and Systems) 


Gasoline Base and Blend Stocks 

Straight Hun Aviation Ease Gasoline 
Other Straight Hun Gasoline 
Total Straight Run Gasoline 
Stable Reformed Gasoline 
Stable Visbreaker Gasoline 
Stable Cracked Gasoline 
Houeiry Motor Naphtha 
Alkylation Gasoline Blend Stock 
Motor Alkylate 

Houdry Aviation Base Gasoline 
Hcudry Isopentane 
Aviation Alkylate 
Isooctane 

Total Gasoline Base and Blend Stocks 

Residual Fuel Oil Stocks 
Houdry Polymer Gas Oil 
Thermal Reforming Residual 
Thermal Visbreaker Residual 
Thermal Cracked Residual 

Total Residual Fuel Oil Stock 

Overfall Production Balance 
"Set Process andTlSas Los s ~ 

Total Gasoline Base and Blend Stocks 
Kerosenes, Diesel Oils, Specialty Naphthas, Etc* 
Heavy Visbreaker Distillates 
Heavy Cracked Distillates 

lubes. Waxes, Road Oils, Tars, Asphalts, Etc* 
Total Residual Fuel Oil Stocks 

Crude Charge to Distillation (Production) 


Thousands 


Volume % 

V/ eight % 

Lb/Gal b/ 

BblTfr cf 

Te/Ir d/ 

8bl/Te 

7.3 

7.2 

6,18 

9,665 

1,137 

8.50 

10,6 

1777 

IGoG 

ITT! 

5,91* 

6,03 

1U,086 

z stm 

1,593 

2^735 

8<31i 

8,?0 

28,3 

23=5 

6,32 

30,559 

3,730 

8*30 

9*6 

9.9 

6,39 

12,936 

1,580 

8.22 

39.8 

l*o.T 

6dih 

52, 805 

6 5! U?7 

3,15 

0,5 

o,5 

7.10 

611 

82 

139 

1*2 

1.0. 

i*.90 

1,631 

152 

10 o ?l 

0.2 

0.2 

6*50 

21*7 

31 

8.08 

iio2 

Uo2 

6= 18 

5,599 

661 

8 M9 

0.5 

o.h 

5:20 

?0? 

69 

10.09 

2.0 

1.9 

5.90 

2,631 

29? 

8.90 

0.6 

0.5 

S.T7 

728 

80 

9,10 

150 

I55To 

* 

m^5 

w$m 


O.it 

0.3 

7.95 

325 

50 

6 C 60 

3,7 

3.5 

1.9h 

3,302 

500 

6.61 

39.6 

38.9 

8*32 

35,1*16 

5,616 

6o31 

56,3 

57=3 

8,63 

50,291 

8.270 

6,08 

15575 

15575 

8,U8 

S05E 


6.19 

7=0 

9.6 

* 

26,288 

K9Qh 

* 

35.6 

30,6 

* 

132,655 

15,889 

* 

20.5 

19.5 

7.00 

76,050 

10,1U0 

7*50 

5.3 

5.1 

7,02 

19,616 

2,632 

7oU8 

2.k 

2.3 

7.09 

8,801 

1,189 

7 oUO 

5.2 

5.2 

7.39 

19,383 

2,730 

7.10 

2ii.O 

150 

27.7 

15575 

8,U8 

7.33 

89.331* 

llt,U36 

6.19 

7.16 


* Data either nil or not applicable* 
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a„ This Table is developed upon a basis corresponding to that oF Tables 15* 1?, and 20 ? Appendix B s in accordance with the dis- 
cussions 9 in the text and the annotations to the three preceding sables as noted. Specifically in correspondence to these preced- 
ing Tables, gross yields are shown for the potential base and blend stocks, but no accounting is made of finished engine fuel pro- 
duct blends such as gasolines ^ tractor fuels, diesel fuels, and jet fuels, 
bo Pounds per gallon, 
c rj Barrels per year, 
do Metric tons per yea r~ 
e 0 Barrels per metric ton. 


- 181 - 
S~E~C~R-E~? 


Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0 



Approved For Release 2002/05/0$ : v piA 7 pgpp-01093A000200010015-0 


Table 32, Hypothetical 1 955 Process Capacity Requirements by Areas a f 
Results in Plausible Intermediate Program 


Thousand Metric Tons per lea? 


Area Numbers 

X 

2 

3 

r — ■ — - 

r~ " 

~ T 

7 

8 — “ 

T 

10 

ii 






and 

Soviet 

Second 


Western 

Central 

European 

Minor 






South- 

Central 

Baku 

North- 

Siberiaj 

Area, 

Russia 

Crude 



Ukraine 

Western 

Central 

Eastern 

Asia 

Including 

Eastern 

Far 

Volga 

and 

Distil- 



and 

Soviet 

Soviet 

Soviet 

Including 

Saratov 

European 

Eastern 

to Ural 

Baltic 

lation 

Total 

Crude Production 

Crimea 

Caucasia 

Caucasia 

Caucasia 

Kazakhstan 

Gas Fields 

Russia 

USSR 

Rivers 

Area 

Sites 

USSR 

Crude Production 

1*00 

5,335 

2,000 

“T57o65“" 

11,000 

19 , GOO 

600 

1,000 

X 

X 

X 

H 7066 

Prorated Process Capacities Required 













Crude Distillation Charge [20% Reserve) 













Prom 1950 

610 

6,000 

6,1*00 

iS,8liD 

3,860 

6,420 

250 

1,280 

1,700 

2,095 

i*65 

U* S 92G 

Additional 

* 

* 

x 

2.160 

9,31*0 

16,380 

1*70 

it 

X- 

* 

* ) 

17,1*80 y 

Excess from 1950 

130 

2,1*00 

1*,000 

x 

x 

X 

x 

80 

1,700 

2^095 

1*65) 

Total for Productive Area 

wo 

3>B 


TH 7000 

1372(35 

22,806 

726 

1,200 

X 

-X 

X 

527 

Houdry Catalytic Cracking Charge 













Prom IS5C> 

X 

-X 

* 

* 

380 

* 

x 

* 

3?1* 

X 

X 


Additional 

X 

X 

380 

380 

380 

760 

x 

x 

* 

X 

X 

1*900 -b? 

Total for Productive Area 

X 

X 


“186 


”766 

x 

it 

“T7S 

X 

X 


Catalytic Alkylate Production 












With Houdry Units from 1950 

* 

X 

x 

X 

kh 

* 

it 

-X 

1*6 

X 

* 

90 

With Additional Houdry Units 

* 

X 

1*8 

2*8 

1*7 

95 

x 

X 

X 

X 

X 

238 b/ 

Total for Productive Area 

* 

X 

~w 

— W 

~9l 



x 

-X 

w 

X 

X 

■ "328 

Thermal Reforming Charge 













Prom 1956 

* 

X 

X 

* 

218 

771 

x 

•X 

* 

X 

X 

981 

Additional 

21 

156 

10U 

?8g 

351i 

2,609 

31 

52 

* 

X 

X 

1*.107 b/ 

Total for Productive Area 

"21 

~TH 

“ion 

— 755 

— 57? 

“37186 

“31 

52 

* 

X 

X 


Thermal Cracking Charge 













From 1956 

761 

1,089 

2,557 

1,679 

2,151 

M83 

X 

i*?l* 

1,570 

1*2U8 

X 

16,312 

Additional 

x 

* 

■X 

3,31*3 

1,21*2 

2,876 

210 

-X 

X 

X 

* ) 

1,981* W 

Excess from 1950 

621 

39 

2,085 


* 

x 

it 

121 * 

1,570 

1,2 1*8 

* ) 


Total for Productive Area 

W 

17050 


5,022 

~r?m 

* 7755 ? 

m 

316 

X 

X 


1872^5 

Thermal Visbreaking Charge 

Additional [ Total) for Productive Area 

80 

600 

koo 

3,000 

2,200 

5,100 

120 

200 

X 

X 

X 

11,700 b/ 


fo ^ ^ ,r ? ra1 ' e j 31 where applicable 0 Data considered to be applicable if intermediate program is adopted. Table corresponds to Tables 
13 and 21, Appendix B c Of, also Table 31** 

bo Indicated net new capacity as compared to 1950 o " 102 “ 

* Data either nil or not applicable. _ _ _ _ _ „ 
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Table 33, Thermal Refining Process Capacity Balances by Combined. Areas 
Resolved far Indira. ted r* 


Areas 5<£9 “ 


C rude Prodiia-f jcn Capacity 
ilM? distillation Charge Capacity Rea»1»*Ari 
T20^ Reserye l — * a — 

"Charge Capacity from 19$ 0 
Excess 

Deficiency b./ 

Therm al fi eform ing Charge Capacity Required 
Charge t’apacI^y7roSrT^5^ 5 ~™ 

Deficiency b/ 

Crackin g Charge Capacity Required 
(barge UipacItyTroraT^o" — 

Excess 

Deficiency b/ 

Capacity Required 

Deficiency hj ' " 


Capaci ly 


Capa 

icity 


Te/Yr «?/ 

BPGO d/ 

Te, 

'Yr e/ 

BPCD d/ 

2G- s 40O 

400,175 

11 

. . 000 


,3? 1 

24,480 

480,210 

13 

,000 

258 

01 ? 

28,650 

565,934 

5, 

.560 

109 

:,o 6 ? 

4,370 

85,721* 

* 


» 

«• 

* 

7; 

640 

149 

.870 

1 ;> 061 

23,51*5 


5?£ 

12 . 

1 694 

-a- 

* 


2 18 

4, 

,833 

1,061 

£3,51*5 


354 

? 

,856 

6.684 

125.821 

3, 

393 

63* 

; 880 

6,086 

115,893 

3, 

121 

71. 

.106 

* 

«■ 


32 8 

T 

226 

598 

' 9,928 

£■ 


* 

4 t 060 

4,030 

75,191 

75/191 

2 , 

20 C 

200 

40, 

40 ? 

?44 

544 


Areas 6/ 'll 10 
Capacity "~ 
Te/Yr c/ flPCD d/ 

15/6CC 384,401 


^Area 8 
Ca pact ty 


Minor Sites 

wj'cy^ggq- T^iTn- ' I f ' I as a j__i„ i . ~ -irasasras 

Capaci ty 

Te /Ir c/ BP® d/ 


T cta i "USSR 
~CapaciTy 

Te/Yr <?/ BPCD d/ 

$2,000 1,020,054 


h.6l ??8 
171 i 935 


,86? 


X # 838 

5,220 


TOC 

280 

80 

289*440 * 

75* 696 $■> 

I7,i)0 ■» 

56,586 5? 

148,168 350 

113,388 

* 124 

34,780 * 

96 y 201 200 

96,201 200 


23 . 5 19 

25' 109 
1,570 

£ 

x f :5l 


465 

665 


9,122 . 
9,172) 


O2 i U0Q 

44,920 

17*480 


hl& 

6-589 

3,963 

2*374 

St- 

3,686 

3,686 


daiaity ’yt'* App9ndix B "' the toB ™ a ‘ conversion capacity correlation” in Table W, Appendix” 

b : ^ 0 ^ 1 ^^ l0ni, 10 ** *« BXCMS “**<*“•’ « in „th.r arm. 

Barrels per calendar day, 

* either nil or not applicable 


5,096 
53? 
4,107 
13.296 
16, 312 
) 3*984 

) 

11,700 

11.700 


-,224,06b, 

861,170 

342,894 

13 3*089 
21 ,948 
91,141 

344,1*58 

309.350 

35,108 

215.622 

219.622 


Here applIecTare the quantity and 
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Table 38- Derivation of Thermal Conversion Charge Stocks for Hypothetical 1 955 Operations 
(Quantities in Thousands of Metric Tons With Overfall Weight Percentages Applied to Component Stocks) a/ 

I, Thermal Reforming- All Programs 


type of~(Sharge Stock Postulated" for thermal' ConversicrTin 19^ 
' Virgin Naphtha Virgin Naphtha Total 

Crude Percent thermal Crude Percent thermal 


Area 

Charge 

Factor 

Charge 

Charge 

Factor 

Charge 

Total 

Assumed 

Area 2 , 

*■ m 

5,2 

21 

* 

* 

* 

21 

21 

” 2 

3,000 

5,2 

156 

* 

* 

Hr 

156 

156 

m 3 

2,000 

5o2 

108 


K- 


108 

108 

tt 8 

15,000 

5 o 2 

780 

* 

* 

# 

780 

780 

" ^ 

11,000 

5,2 

572 


* 

* 

572 

572 

« 6 

6,000 

5,2 

312 

13,000 

23,6 

3,068 

3,380 

3,380 

* T 

600 

5,2 

31 


* 

* 

31 

31 

«• 8 

1,000 

5,2 

52 


Hr 

* 

52 

52 

Total 


5,2 

2,028 

13, COO 

23,6 

37*558' 

5T5^ 

5^W 


al Over-all weight percentage applied to each component source charge, to derive stock for therm! charge 
or other distribution. 

* Data either nil or not applicable^ 
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Table 34. Derivation of Thermal Conversion Charge Stocks for Hypothetical 1955 Operations (Continued) 
(Quantities in Thousands of Metric Tons With Over-all Weight Percentages Applied to Component Stocks) aj 

II. Thermal Cracking, High Octane Rating 


Type of Charge Stock Postulated for Thermal Conversion in 1955 


Short Residuum 



Crude 

Percent 

Thermal 

Crude 

Percent 

thermal 

Houdry 

Percent 

Thermal 

FK32T - 

Area 

Charge 

Factor 

Charge 

Charge 

Factor 

Charge 

Charge 

Factor 

Charge 

Charge 

Area 1 

* 

* 

* 

400 

20.0 

80 


* 


132 

" 2 

* 

* 

* 

3,000 

20.0 

600 

* 


* 

99O 

H 3 

* 

* 


2,000 

20.0 

400 

380 

39.9 

152 

280 

“ 4 

* 

* 

# 

15,000 

20.0 

3,000 

380 

39.9 

152 

i+,570 

" 5 

* 

* 

it 

11,000 

20.0 

2, 200 

760 

39.9 

303 

2,870 

n ^ 

13,000 

45,0 

5,850 

6,000 

20.0 

1,200 

760 

39.9 

303 

1,220 

* 7 

it 

* 

* 

600 

20.0 

120 

* 

it 

it 

198 

« 8 

# 

* 

* 

1,000 
39, boo 

20.0 

200 


it 

it 

330 

Total Apparent 

With Orsk Houdry 

XT7055 

45,o 

57855 

20.0 

77555 

77 m 

393 ' 

915 

10,590 

for Fluid 

13,000 

45,0 

5,850 

39,000 

20.0 

7,800 

2,654 

39.9 

1,060 

10,216 


lytic Gas 
Percent 
Factor 

35o8 

35=8 

35o8 

35,8 

35,8 

35,8 

35,8 

35,8 

35,8 


Thermal 

Charge 

4? 

354 

100 

1,636 

1,028 

437 

71 

118 

37791 


35.8 3,658 


Total 


Total 

Assumed 

127 

128 

954 

963 

652 

642 

i»,788 

4,315 

3,531 

3,531 

7,790 

7*775 

191 

193 

318 

321 

B715I 

I87W 

18,368 

18,368 


Other Stock Distribution 
long Residuum 
Crude Percent fuel Oil 
Charge Factor Stock 

Area 6 OTTO - 30.'0" ' J,' gW " 

Total Apparent TJ/355 30.0 T, job 

With Orsk Houdry 

for Fluid 13,000 30.0 3,900 

a. Over-all freight percentage applied "to each component source charge, to derive stock for thermal charge or other distribution. 
* Data either nil or not applicable., 
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1955 °P erations (Continued) 

m. 60 Cs5ra? “ 5 


lexical Cracking, High Distillate "lieid 


Area 

Area 1 
ff 2 
» 1 
« k 
" 5 
" 6 
« 7 

« 8 
Total 


(With Orsk Houdry) 


Area 5 

* 6 (With Orsk Houdry) 
Total 


Virgin Gas 
CrucTeT Percent 

Charg e Factor 

iiOO 
j s 0QQ 
2,000 
15,000 
8,?00 
3,715 
600 
1.000 
3X7&5 


Oil 


Ther ggrT^gVersion in 


33 o 0 

33.0 
33„Q 

33.0 
33 * 0 

33.0 

33.0 

33.0 
33o0 


Thermal 

Charge 

132 

990 

660 

k, 9$Q 
2,870 

l, 226 
198 
330 


Catalytic Gas Oil 

Percent Thermal 
Charge Factor Charge 



# 

~7~ 

* 

*• 

it 

* 

* 

* 

* 

* 

* 

760 

39,9 

303 

75U 

39.9 

303 

* 

* 

* 

* 

* 

* 

i,5HT 

39 9 

555 




Crude 

Charge 

2,300 

2,285 

£ts? 


Percent 

Houdry 

Crude 

Factor 

Charge 

(forge 

33.0 

760 

* 

33.0 

7 5h 

13,000 

33.0 

I3HT 

137600 


long ResidHruaf 


Percent 

Factor 


?5n0 
75" 0 


Visbreaker 

Charge 


9 S 750 


Visbreaker 

Charge 

80 
600 
100 
3 f 000 
2,200 
10,950 
120 
200 
XT7OT 


Visbreaker Gas Oil 


Percent 

Factor 


'Thermal 

Charge 


Total 


Data eLther nil or not applicable 0 


~tZ derive stoSk^or thenul charge or other distribution - 


Tota l Assumed 


6.0 

5 

137 

137 

6,,0 

36 

1,026 

1,026 

6.0 

2k 

68i* 

681* 

6 o 0 

180 

5,130 

5 S 130 

6«0 

133 

3,306 

3,306 

6;0 

656 

2,185 

2,185 

60O 

'T 

205 

205 

6.0 

12 

3h2 

3h2 

6 o 0 

w 

S3 s 015 

IJ^I5 
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Table 3H. Derivation of Thermal Conversion Charge Stocks for Hypothetical 1 955 Operations (Continued) 
(Quantities in Thousands of Metric Tens with Over-all Weight Percentages Applied to Component Stocks) a/ 

IV. Thermal Cracking, Intermediate Program 


Type of Charge Stock Postulated for Thermal Conversion in 1955 - __ 

“ Long Residuum Virgin Oas Oil Cataly tic Gas Oi l Visbreaker Qas Oil 

Crude ' Percent 'thermal (Trude Percent Thermal Houdry Percent Thermal Visbreaker Percent thermal 

Area Charge Factor Charge Charge Factor Cbar S e Charge Factor Charge Charge Factor Charge^ 


Area 1 

* 

* 

* 

hOO 

33.0 

132 

ft 

ft 

ft 

80 

10„0 

8 

« 2 

ft 

ft 

# 

3,000 

33.0 

990 

ft 

ft 

* 

600 

10 o 0 

60 

n 3 

ft 

ft 

* 

850 

33.0 

280 

380 

39.9 

152 

Uoo 

10.0 

1*Q 

» u 

ft 

li- 

■a 

13,850 

33.0 

h,570 

380 

39.9 

152 

3,000 

10 o 0 

300 

" 5 

* 

ft 

* 

8,700 

33.0 

2,870 

760 

39.9 

303 

2,200 

10 o 0 

220 

” 6 (With Orsk Houdry) 

13,000 

1*5. o 

5,850 

2,565 

33.0 

8U6 

1*131* 

39.9 

1*53 

5,100 

10 o 0 

510 

» 7 

* 

■a 

* 

600 

33.0 

198 

* 

* 

* 

120 

10 o 0 

12 

« 8 

* 

■a 

* 

1,000 

307^5 

33.0 

330 

ft 

ft 

* 

200 

10 o 0 

20 

T7I75 

Total 


16,0 


33.0 

10,2i6 

2,651* 

39.9 


11 , TO 

10 o 0 




Other Stock Distribution 








Virgin QasQil 

Long Residuum 








Crude 

Percent 

Houdry 

Crude 

Percent 

Visbreaker 







Charge 

Factor 

Charge 

Charge 

Factor 

Charge 






Area 3 

l.iSo 

33.0 

380 

* 

■a 

•» 







* k 

i.iso 

33.0 

380 

* 

ft 

ft 







" 5 

2,300 

33.0 

760 

* 

» 








" 6 (With Orsk Houdry) 
Total 

3»U35 

BTC? 

33.0 

33.0 

1,131* 

13,000 

13,060 

0 0 

T , 955 








Total 


Total 

Assumed 

UlO 

11*0 

1,050 

1,150 

1*72 

M2 

5,022 

5,022 

3,393 

3,393 

7,659 

7,659 

210 

2S0 

350 

350 

isr^95 


a. nvBr.»a1l wSj^STpefcS^age app li ed tr> ft a eh component source 'charge, to derive stock for thermal charge or other distribution a 
* Data either nil or not applicable. 
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Table 39, Catalytic Avgas Stocks In Houdry and Hydrogenation System 


I. 


Source Units 


Ui Hydrogenation Sy 3te« 
Houdry Catalytic systems 
Qurev and Orsic 

2 Additional Systems 
Total Above U Systems 

3 Additional Systems 
Total Above ? Systems 


II 0 


Source Units 

HTj. xTydr o gena tl on S ys tarn 
Houdry Catalytic systems 
Gurev and Orsk 
Other 2 Lend=Lease System 
Total Above U Systems 
3 Additional Systems 
Total Above ? Systems 
? Standard Systems 


b. Metric tons per year, 
* Data not appli cable * 

ft* Data not available. 


Potential Availability Assumed for Avgas Blend Calculations 


Avgas Base 
Thousands 


Isopentan e 

Thousands” 


A UUU,Od«UB _ I - -r- t 

BW^r YeTTF E/ Bbl/Xr a/ ‘feygTg,' 


Aviation Alkylate 
Thousands 

Bbi/ir y xg {fry 


Isooctane 

Thousands" 


ggOTra/ yg? 
69U ** 


1,606 

1,606 

3^12 


■a-* 


16U 

189 

W 

301 

S95 


** 

*ft 


712 

730 

27 m 


** 

** 

»* 

ft* 

** 


ross Yields Shown in the Analyses of 1990 and Future Operations 


Avga s Base 
Thousands 


Isopentane 
Thousands 
Bbl/Yr a/ " YeJTF W 


Aviation Alkylate 
Thousands - 

g wwir 


Isooctane 

Thousands - 


1,989 

1,609 

3tm 

2.U0 S 

S,6?i 


196 

200 

20 

721 

81 

220 

'376 

203 

ESI 

20 

SO 

761* 

T 7S5F 

8? 

125 

289 

m 

30U 

7(57 

29 

W 

5^531 

129 

“297 

663 

703 

69 

2,683 

301 
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APPENDIX C 

Comparison of Intelligence Estimates for the USSR 
1950 Data for the Natural Petroleum Industry 
Re gional Production^ Refining Facilities , and Refining Operatic m > 

Introductory Note 

The annotated tables of this Appendix serve to compare and correle-: the basic 
1950 data of the foregoing text with various corresponding estimates in : enendently 
derived by other intelligence groups, primarily referring to the estimat es of this 
sort recently made available by another or second agency directly integrated v/ith 
the present agency in the intelligence community here involvedo Ikf l*f/ 16/ The 
tables specifically pertain to this principal or primary objective as fellows: 
Table 36 refers to the estimates of crude oil productions by regions; Table 37 re- 
fers to the estimates of installed refinery capacities $ Table 38 refers to the 
estimates of refinery productions* 

The present study of future Soviet refining potentials is based u\:m the 
estimated 1950 data shown in Tables 36* 37 $ and 380 As thus shown and' applied 
in the subject text the estimates for regional crude Biroducticn and installed re- 
finery capacity were directly derived from two provisional reports weirding the 
present in the correlated aeries of papers, CXA/&R PR -17, Petroleum in the Soviet 
HLeCa I-B* Production and Exploration of Petroleum in the USSR which dm slops 
the estimates of regional crude productions with estimates of corresp&icing 
future 1955) productions included (c£* Appendixes a, B, C of Paner 8); 

and I-C, Refining of Petroleum in the USSR which develops the refinery capacity 
estimates,, In contrast to the three sets of estimates thus noted, two for 
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regional crude productions and one for installed refinery capacities, -%D esti- 
Mates for future refinery installations and likewise all estimates for the 19$0 
and future potential refinery productions are initially developed in tie present 
provisional pacer of the series, i 0 e e , in I-D, Survey of Possibilities snd Poten- 
tials in Future Petroleum Refining in the USSR* The following comparisons are 
here included in tabular form because of the importance of the estimates origin** 
ting with the second intelligence agency as above noted, with these estimates matte 
available subsequently to the final preparations of Papers 0 and C 0 The com- 
parisons appear to show that the second agency estimates are generally rsconci® 
lable with, and in the same order of magnitude as, the present agency estimates 
if the respective values are resolved as applicable group totals- 
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Table 360 Natural Petroleum Production in the USSR 
Intelligence Estimates of 1950 Regional 'Productions 


Productive Region or Other Area 

Carpathian (Western Ukraine) 

Eastern Ukraine (Sunpy^Romny) 

Ukraine SSR 

Volga-Ural 

Rama 

Second Baku 
Pechora 
Sakhalin 
Crimea 
Kuban-Maikop 
Grosny 
Daghestan 
RSFSR 

South Georgian 
Baku 

Soviet Transcaucasia 

Rirghis 

Ufebek 

Tadshik 

Southeastern Soviet Central Asia 
Turkmen 
Emba 

Soviet Central Asia 

Total USSR y 

Rubass-Maikop 

Grozny 

Daghestan 

Soviet Ciscaucasia 
Soviet Transcaucasia 
Soviet Caucasia 
Crimea 
Ukraine SSR 

Western-Southern Regions 

Second Baku 

Pechora 

Sakhalin 

Soviet Central Asia 
Eastern Regions 
Western^Stfuthem Regions 
Total USSR y 


Thousand V ■stric Tons 
Reference? 

Present 


Plan a/* Agency bf 

■••■I - 1 J «a* 4n0Ba««nMaMSi3 

& 305 

tj 25 

325 m 


11.200 


• 9,190 




110 

17,000 

TfoSB 

ao 

1,066 

60 


1,10J» 


1:255 

1,200 


l a 2Q0 h/ 1,220 

35*M5 37 P 5oo 



‘ 9,190 
10 


2 4 m 


11,525 

1)80 

820 

litlS 

a^ogo 


Second 
Agency z/ 


1)00 2 / 

10,000 

IlOO 

wm 

1)00 

1,100 

y 

27500 

'2,000 

600 

ITjBSS a/' 

lS^oo 

15^2/ 


1,700 

2,000 

1,300 

“Cf5S6 

38,000 

2,500 
2,800 
600 



HT350 

10,1)00 
1)00 
1,100 
j). 800 


I 

21,300 


* footnote* follow on p G 192* 
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a, 1?50 goals projected in the Soviet Fourth Five-Tear Plano Cf c the cc. related 

provisional paper CIA /RR pR=17 ( Petroleum in the Soviet Bloc, I-B, Prod ns :.ion and 

Exploration of Petroleum in the USSR: Appendix A (Table 2); Appendix B (Section 

2t Table 3, Ta3SLe 3Aj Section 3t Reference k (1). k (2), St(8) )„ For a different 
’•ceaJtdairp «'f fcbc TbwthpTSLwteTner W,m, cf, ibid, t Appendix B (Section 2 Table i 
Table 3Aj Section 3» Reference a (8) ) 0 " 

b« Regional production estimates applied in the present series of orov.ls onal 
papers which comprise CIA/RR PR-17, Petroleum in the Soviet Bloc,, Cf„ ib;;.d 0 as 
in footnote a above: Aopendix A (Table 1* Table 2); Appendix B (Section f t Text p 
Tabla 3, Table 3Aj Section 3i References a (20), j, k;<l) s k(2), k(7)„ k(fc), k(ll) ) 
These estimates are essentially based upon the reported "Plan” f ulfjllar mis, corre- 
lated with pre-war statistics (mostly for 1939) believed to he authentic n The 
1939 regional production values are commonly accepted as sufficiently accurate, 
are frequently recorded with insignificant variations, and are often resorted as 
"actual" although this designation appears to involve unfortunate choice «f term* 
in that no record of "official" Soviet government confirmation is presently known 0 
Cc Intelligence agency estimates mostly based upon an erratic sequence a. annual 
production percentages, variously reported and usually referred %o annu- A arodue- 
tlon values of earlier date, The percentages collecti'wly form a correlated chain 
extending over a several year period, and the derived estimated for 195c appear to 
involve comorehsnsive even if not exhaustive analysis of them, lit/ The re suite of 
this analysis and of the methodology per footnote b aterae seem to be generally 
compatible within the mar in of deviation io be expected, For summaries of 
additional regional production estimates, cf, ibid , as in footnote a abr - - Apnendi: 
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B (Section 2 5 Table 3 a Table 3A$ Section 3s Referenees k(ll0 5 k(10)^ 
do Data not broken down by are as 0 
e 0 Cf e footnote f n 

£0 No accounting appears to be made of the Crimea and South Georgian productions 
separately; values for these regions are presumably involved in the total . Iesig~ 
nated by footnote e« 

go Exclusive of the small production possible from Kazak SSR in this proi i tive 

region* 

ho For all of Kazak SSR* including the small production possible from K s&'-sk in 

the Southeastern Soviet Central Asia &ogion c 

* io Intelligence estimates generally range from 37*5 to 38^0 million metric tons 

for the total 195© production of natural petroleum in the USSR* Ths&a vain: s are 

In most cases applied as representing crude oil only^ but the nuesUon is n moli~ 

oated by the possibility that natural gas fluids «* probably liquids in th; ypi@al 

instance p but sometimes even the true gases may be included in the generalized 
production reports released by Soviet and other sources 0 For summary of x >orfcant 
data relating to 1950^ cf* ibid .-, as in footnote a above t kpvm&Lx B (Section 2t 

k (?) 

Text, Table 3* Tabl© 3A$ Section 3s References k(7), k(8)/fe(ll) fl k(X3L k lh)» 

k(18))o 

Including the Mall production of th© Crimea region* 
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Tatle 37o Comparison of Estimates of Charge Capacities 
USSR Natural Petroleum refineries Essentially as of 1950 
Crude Distillation and Thermal Conversion (Cracking- Reforming) 


Thousand Metric 'ions per Year 


Fergana 

Vaimovskaje 

Ehn 

Stalinabad 

Kowsomslek 

Khabarovsk 

Rikolftswsk 

«jh* 

Lwow 
TlfUs 
Dserhinsk 
19 Minor Sites 

Total USSR 


Site 

* present Agency «/* 

basis' 

1 January 1951 
Crude X^raaT 

Second Agengjr 1 
Basis = 

Midyear 1.952 

(SrSteTKeraEBT 

Drogobych 

360 

148 

360 


0 

Odessa 

250 

238 

0 

y 

250 

Kherson 

0 

238 

0 

250 

Osipenko 

0 

237 

0 


0 

Tuapse 

2,000 

30!j 

2 ,,000 


600 

Krasnodar 

900 

0 tf 1,000 

y 

300 

Batum 

3,100 

785 

2,000 


180 

Qroxny 

6 P ti00 

2,557 

7,000 

w 

2 ; 300 

Baku 

15,750 

1,679 

15,000 

«/ 

2-000 

Makhachkala 

90 

0 

0 

y 

0 

Krasnovodek 

1,020 

l 8 0li0 

1*020 


600 

Nettt~Dag 

250 y 

3149 

250 

y 

0 

Cheleken 

160 

0 

0 

y 

0 

Ourev 

600 

528 

560 

©/ 

730 

Iskiae 

,77 

0 

0 

tf 

0 

Stalingrad 

200 

0 

0 

y 

0 

Orsk 

1,500 

570 

i,5oo 


300 

Chkalov 

0 

1,000 

0 


© 

Saratov 

1,800 

2 s 31j3 

0 

d/ 

2,-hCO 

Kuybysbev 

ii?0 

1,000 

8 

O 

y 

k20 

BatrakL 

200 

0 

0 

m 

0 

Sysran 

500 

to 

2,0100 

y 

500 

Ufa 

1,500 

&8 

1*,000 

w 

0 

Ishimbaeva 

lao 

0 

1,000 

y 

© 

SterUtamak 

530 

22$, 

0 

y 

0 

Tuimaza 

0 

57© 

0 

0 

Kazan 

160 

0 

0 

«/ 

0 

Krasnokesste 

• 200 0/ 

222 £ 

/ 300 

w 

0 

Chusovskiyo Oorodki 

my 

226 0 

/ 0 

R. 

0 

Molotov 

$h$y 

181 0, 

f a 

2 / 

0 

Ukhta 

250 

0 “ 

230 

«» 

O 

Moscow 

830 

380 

0 

d/ 

TOO 

Yaroslavl (Rsaatantinovski) 

la. 5 

190 

500 

e/ 

im 

Gorki 

600 


600 

a? 

0 

Eenlagrad 

100 

226 

0 


0 

Eastern Soviet Central Asia 

IjJiOe/. 

_kts 

/ aao tf 

0 


i,l5o 0 / 

0 0/ 

300 0/ 

-J&g/. 

605 0/ 

0 9 / 

US 

20 

50 

Ui/,920 


158 0 / 

158 W 
158 
0 
.0 


0 0 / 
750 9 / 

50 rf 

0 %f 

600 e/ 




0 sf 

0 9/ 

£§/ 


w 

J 

0 0/ 


0 
0 

i?,3oa bs-fiko 


1 2(930 


* Footnotes follow on po!97 0 


• 1914 = 

Approved For Release 20^/^5^“&2-RDP79-01 093A00020001 0015-0 


Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0 


Jfn Cesjparisan of Estissates of Charge Capacities ( Continued) 

USSR ffatwp^ '• P#*trolwm fltefiwsr$«» J^sent'etlr mm of 195 ^ 
Gmde Pla tillages ffesrssal CtawereioK fGr&c££a& Bursting) 


Ifccrasaad Metric Teas per fear 


11* Snaaary for Qmd® Distillation Qmrg® Capacities 


Sites 


E^tismtes 




Major Different 
Major Different 
Major Different 
Mtes 8 Different 
Sot al Different 
Total Different 
Total Different 
T@t&3, Different 
G^respcndlag 
Total 


Prsss&t 


1? 


6,802 

* 

s^m 

393 

nsg 


Est imate Differ mms 

Percentag<r if 


Agency Agency Quantity Percent 


IBM 


lantity 

Percent 

Quantity 

Present 

Agency 

fetal 

Ag&tQ# Agency 

Total Valae 

" Se@m3 

Agency 

Valae 

V s 


6 P 802 

15-U» 

16,02 * 


750 

3,-77 

TS0 

1.67 

X,?? * 

«> 

ffi 

ITT? 

sjC?f 

33TE7 

SEI5 * 

* 

0 

0.00 

393 

0„88 

Oc93 « 

& 

Tits 

Of 


sen 

SOT * 

*> 



8,83 

~"E5? 


ior 

* 

* 

1.77 

& 

* 

X53ET 

* 

* 

9o3h 

lojl 

9 S3. 

T1 

5«5t 

5-8* 


* ~ista net applicable. 
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Table 37o Comparison of Estimates of Charge Capacities (Continued) 
USSR Natural Petroleum Refineries Essentially as of 19*50 
Crude Distillation and Thermal Conversion (Cracking^ Reforming) 


Thousand Metric Ton, t:er Tear 
nrw SH l W?rvr Estimates [rSTTSSSST ~ ~ 


Crude 


t&tilon TRiarge Capg-cS&aos 


Source 


Bite 


Drogobyeh 
Odessa 
Imow 
Borislav 
Minor Sites 

Ukraine Area 
Tuapse 1/ 

Krasnodar y 
Grozny tJ 
Makhachkala 
Armavir 
Astrakan 

Ciscaucasia Area 
Batunt %f 
Baku y 
unis 

Mirsaana 

Transcaucasia Area 
Ktasnovodsk 
Nebtt-Bag 
Cheleken 
Ourev 
Iskine 
Stalingrad 
Novo bo go tin ek 

North and East Caspian Area 
Fergana 
Vannovskaya 
Kin 

Stalinabad 
It Minor Sites 

Central Asia Area 
Orak 
Saratov 

Batrak! 

Syzran 
Wtm 

IshLmbaevo 
Sterlitamak 
Kazan 

Kkasnskamsk 
Chustwskiye Oorodki 
Molotov 
Ukhta 

2 Mirer Sites 

Eastern Volga=Ural Area 
Moscow 

Y«W»lavl (Konstantinovski) 

Gorki 
Leningrad 
Bzerhinek 
Riga 

Western Volga^Baltic Area 
Komffloraolsk 
Khabarovsk 

Ofoha 

2 Minor Sites 

Far East Area 
TOTAL USSR S=E-C=R-E« 
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Resent 

“Second 

“ 

JS2B2E 

tesg 

Sot'£g£ 18/ 

360 

360 

360 

2$0 

0 

250 

1*5 

0 

50 

20 

0 

20 

105 

““ w 

0 

0 

™5S5 


Ttr’ 


900 

1*000 

l f .000 


7*000 

6-500 

90 

0 

100 

0 

0 

200 




25X1 
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Ac General Notes© 


B»se comparative data summarize two set of estimates of natural petroleum 
refinery capacities in the USSR* One set is as developed by the present agency 
in the paoer designated as follows in the present series of provisional reports s 


CIA/RR PR=17 ? Petroleum in the Soviet Bloc* Refining of Petrolei^m in the USSIa 

25X1 
coor 


Ihe other set is as quoted orally 


dinated with the present© 1 %/ These data 


are understood to 25X1 


be based upon conclusions drafted in files and partially published ii a series of 
information memoranda* The comparison is primarily concerned with estimated 
charge ratings in le/S* (thousands of metric tons per year)* reftrriiig to crude 
distillation facilities and thermal conversion systems© It is noted that the lattu 
are presumably restricted to cracking and to a lesser extent reforming in the case 
of the Soviet WLon© 

The two sets of estimates differ considerably in details by sites,, It Is 
aopare&t# however* that these differences result because of variation m the 
interpretation and evaluation of data* and not bec&ase of essential difference In 
range and content of the many reports used as basie of analysis© It la Indi- 


cated Shad 


consider theijp ora estimates to b& as defi- 


nitive and conclusive as possible uiwter the circums trices, aM further* eonsidas* 
that they have analysis programs in progress to result in revisions with the same 
status* In contrast to this* the present agency analysts consider all imeh estl« 

. i 

mates to be no more than tentative values at the present Lima,, and hare internreted 
the available da^-a to derive estimates sonatiraea vailing from those of the seeasd 
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that there is some basis to support* and no firm evidence to refute* the variously 
Similar and different values shown in the two sets of estimates,. One reason for 

variance appears to result 


25X1 


The tabulated data show the com- 


parison between estimated charge capacities for crude distill ati on and ttermal 


conversion* Although 


estimates appear to be referred to a date 


later than the basis of the present agency estimates* this difference isa data does 
not account for the major differences in value 3 

For the crude distillation charge capacity ratings in the USS.1* ib? estimated 
total values seem to be compatible within the range of accuracy to be ttseoeoted# 
considering the confusion* contradictions* and fragmentary character of the availab . 
intelligence* The present agency total is lili*920 Te/Ir as comoarod tc the second 
agency total of It2*ltli0 Te/Yr* giving a difference of 2 $ b$Q le/lTo Thi :j difference 
is a net value resulting from more considerable differences in the details by sites 
The detail differences are compensating in part p mti they consist of three general 
types* naraoly; (1) variations in capacities derived for the 23 sites which corses*' 
pond in the sets of estimates | (2) variations due to capacities derived for 18 
majtor sites which do not correspond* where all but me of these major ftltes are 
restricted to the present agency estimates^ and (3) variations duo to capacities 
derived for 19 miits&r sites, all restricted to the present agency estim wtas 0 Foot- 
notes in the attached table explain the major reasons for the value differences at 
particular sites* The difference between totals is equal to $ c $% of the oreaent 
agency total and $<>Q% of the secoiad agency totals 
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For crude distillation charge capacities at the 23 corresponding sites* the 

j ) 

aggregate is about 81$ of the total in the oresent agency estimates, and about °S% 
Of the total in the second agency estimates* 


aggregate exceeds 25X1 


thi present agency aggregate by 3*965 Is/ITo The difference constitutes of 2 5X1 

the present agency aggregate, 8*8# of the present agency total, 9o$% ol | | 

aggregate, and 9o3# of I 


total* The two sets of ©ati= 


mates for crude distillation charge are therefore not only reasonably compatible 
with respect to totals, but also with respect to the aggregates of detail values 
at 23 corresponding sites, where these aggregates in turn constitute most of the 
resoective total values® 

For crude distillation charge capacities at the 18 major sites which do not 
correspond, the aggregate of values at 17 places in the present agency correlation 
is 6,052 T/lr more than th©| 


value at the remaining or 18th site* 


This difference is equal to 13 0 $% of the present agency total and lh*3% of the 


total,. 


For crude distillation charge capacities at the 19 minor sites not represented 
in the I 


correlation, the aggregate of the present agency values is 


393 Wlfr* constituting leas than 15? of either total® 


Inasmuch as the 


do not consider their thermal conversion 


capacity estimates to be complete, whereas the present agency estimates are tenta- 
tively derived for oomolete corerage, the two sets of estimates have no ccmo arable 

i 

basis in this respects 


- 19 ? - 

I 
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considers this compilation of thermal charge capacity to be 


tentative and inconpleteo 


Oft 


considers the available data to be insufficient for confirmation 


of existing facilities,, 


4, 


considers the available data to be insufficient to establish the 


status of facilities although the facilities are admittedly possible,, 
e» Divergence from the Present Agency value appears to arise from differences 
in judgment and evaluation of available datao 

f« Present Agency has been unable to find firm inference of conversion f acili ties 
at this site, and believes that an existing extensive road oil and asphalt plant 
has been called a cracking plant through error,, 

go The decrease from 3,100 to 2,000 appears to be a matter of arbitrary estimate 9 
to account for possible obsolescence of old equipment and reflect the poor condi = 
tlon of installations in situ as indicated by photographs ten yea ;? 3 old,, 
ho The increase above the Present Agency value appears to be a matter »£ ®r binary 
estimate, to account for unconfirmed reports of isew construction where existence 
of the new construction is sometimes indefinitely indicated by reported movements 
Of Oilo 


considers the available data to insufficient to confirm the 


present existence of facilities even thopgh former existence is admittedly eossible 
It appears that tha I 


does aot include a value for lenC Isase ther- 


mal conversion facilities,, 


ko This value is based upon old installations and 
that the current status is doubtful,, 

» 2CO =■ 
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considers that later data We been insuHiciaht tA'fcfcaEifSTSJBe 


U«r reports of existence, 

omits accounting of facilities, even including those i o' w. to 


have been installed by Luirwus and Alco, 


25X1 n. 


considers die available data to be insufficient to eonfim the 


present existence of facilities even though definite constructions have ,o « planned 

in the past, 

Qo Present Agency believes that data are sufficient for reasonably consistent estL» 
mates of the total capacities by types in the Kama, Eastern Soviet Central Asia* 
and Soviet Par East Region, but that the component values are doubtful at :arti~ 
cular eiteso 


25X1 


Po 


considers the available data to be sufficient to establish no 


Kama Region capacity except as shown 0 


q» '“resent Agency does not consider the available data to be adequate for esti- 


mating thermal capacities by sites in the Eastern Soviet Central Asia Region. 


25X1 


*0 


considers the available data to be sufficient to establish no 


Eastern Soviet Central Asia Region capacity except as shown. 


So N® more than 1,000 B^CT) 000 Metric teas per year) at ar<y one si;,-- , 
to Corresponding crude distillation capacity estimates are currently gLvssa a» 


follows in a fourth source* 19/ 


Site 

Capacitor 

Tuapse 

2,000 

Krasnodar 

1,000 

Groany 

6,700 

Batum 

3,055 

Baku 

15,000 
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Table 380 Coisgj&rison ©f Estimates of Soviet Refined Product Yields 
Variously Reported and Calculated as Potentials Derived from fetural Petroleum in 1950 

e jj - » ~ tufa n ... j *» p *v x*.-.rs"!4S5-,f>.r 


lo Present, Agency Estimates g/** 


0 r©aa SsSw 
Charge ef Total 0 r^d@ 


pj^eda ©tioss 

Hon- 

Per @m% Osseous 
Quantity Total Products 


**& <iv»ix&bl? o^sd® 

Psf'C&tSt 

Men- 

Percent Gaseous 
Quantity Total Product^; 


DiAtributlen on Basis @f 
Gross lloa^aseous Product® 
Available Pjsfiniwj 
Persia L 

Met 

Percent Available 
Quantity Total Products 


A©oounting of fen-Gaseous 
Petroleum Products 
Available for Consugsptic^ n 
Far cent par sent 

Total Total 

Crude Crude 

Quantity Available Production 


Refining Process and Gas Loss bf 
Extraneous Material Loss is 
Refining 

product Distribution Loss 
Loss Total 

f©tsl Gasoline Bass and Blend 

Btodss 

Total Intermediate Distillate 
Stocks 

Lubes and Residual Stocks 
Lubes , Residuals 9 and Crude for 
Gonsusisptioa 
Crude C&arge or Other 
Total Shown 

Crude Material Loss Before 
Refining 

Crude for Refining and 
Consumption 

Crude Consumption Before 
Refining 

Crude Available for Refinery 
Charge 


2,910. 

7 08 

* 

2,-850 

8,0 

ft 

» 

ft 

ft 

2,850 

1,9 

?o6 

* 

* 

«■ 

35» 

1*0 

■ ft 

ft 

ft 

ft 

356 

IcQ 

XoO 

* 

ft 

ft 

» 

ft 

ft 

m 

2« 0 

ft 

m 

lc8 

1*7 

Vftt 

Y& 

ft 

T^gg 

m 

* 

oB 

O 

ft 

j;m 

iSTf 

153T 

m P 6n 

ns 

30*9 

lO.Olt 

28,1 

30,9 

9M? 

30,3 

30,9 

9,817 

27 c 3 

26 0 ? 

9,619 

25*8 

28,0 

9,07? 

2$S 

28.0 

8,8 96 

21M 

28.0 

8,896 

2kS 

23o7 

lUp201 

3T.9 

iaa 

i3,32S 

37 0 k 

■Alol 

13,056 

U0,3 

ia.i 

* 

ft 

ft 

* 

ft 

» 

» 

ft 

# 

ft 

ft 

«• 

13nU33 

37 0 3 

JM 

37,500 

100,0 

lOOoO 

35*625 

100.0 

100,0 

32,109 

XOOoO 

100*0 

36,000 

100,0 

96,0 

1^$00 

UcQ 

ft 

ft 

ft 


ft 

ft 

ft 

ft 

ft 

«■ 

36 f 000 

9>6oQ 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

* 

37$ 

1.0 

ft 

ft 

ft 

* 

ft 

ft 

ft 

ft 

ft 

* 

35*625 

9$oQ 

ft 

ft 
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« * 

ft 

ft 

ft 

ft 

ft 

» . 


* Data either unavailable or not applicable to the correlation, 
ft* Footnotes follow on p, S K-S-RE-T 
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Table 38 „ Comparison of Estimates of Soviet Refined Product fields (Continued) 
Variously Reported and Calculated as Potentials Derived from natural Petroleum in 1950 
(Quantities in thousands of Metric Tons Kith Weight Percentages) 


IX. Present [ 


Refining ana distribution Losses 
Refinery Consumption of Residual Fuel Oil 
loss from Availaoility by Refining 
Gasolines 
Ligroin d/ 

Total Gasoline Stocks 
Kerosene 
diesel Oil 

Total Intermediate Distillates 
Motor Fuel d/ 

Lubes 

Residuals and Other 

Total Lubes, Residuals, and Other 
Refinery Charge 
Total Crude I reduction 


] Agency Estimates of Refinery Yields c/** 


Present Agency Estimates 


Percent 

Percent 


Refinery 

Total Crude 

Quantity 

Charge 

Production 

3,65k 

10 o 8 

10,3 

1,069 

3.0 

2-8 



m 

* 

* 

* 

* 


* 

5 CBTf 


m 


* 


* 

-ft- 

* 

BTS55 


5 71 

# 

* 

4 

it 


* 

* 

* 

* 

11,989 

m 

m 

W" 

looTO 

95,0 

37,500 

* 

100,0 


* Data either unavailable or not applicable to the correlation. 
** Footnotes follow on p. 
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a c General Notes for the Present Agency Estimates <> 

The subject estimates were derived by the present, agency and then applied in 
the series of provisional reports or papers collectively called C XA/RB PR^17 5 
Petroleum in the Soviet Blocc The estimates were primarily developed in two papers 
of this series as follows: the present paper in Survey of Possibilities and 
Potentials in Future Petroleum Refining in the USSR; and a paper in I A 0 Soviet 
BloCc In the designated I~D the various refinery yield percentages m-m establish* 
upon the basis of technology generally contained within three caterer! 3 s thus: 
technology applicable to the capacities and process facilities estimated to b© 
present in the Soviet refineries; technology with respect to practicable yields 
obtainable by means of the Soviet distillation and conversion refinery processes* 
applied to the crude oils having the qualities reportedly* prafca&Sgr* f ■ reasonably 
present in the USSR; technology as reported for actual Soviet refining operations^ 
with plausibility checked by correlating with US practice s 0 

Three simplifying generalizations were next assured as follows* order to 
«*>ly the several refinery unit yields and thereby develop the overfall production 
percentages o As a first generalization the estimate d total crude pro; otion was 
considered to be the charge to refining* As a second^ the gross prodi uion yields 
were calculated from the separate refinery units* and the over-all prediction of 
a stock was calculated as tte total of the unit gross yields of that tjm of stock 
As a third and last generalization* base and blend stocks were shown for engine 
fuels such as gasolines, "tractor" fuels, Diesel fuels., jet fuels, and :.-,c accounting, 
was shown for the finished engine fuel blends (some of these finished 'lends vzould 

* 20&4 * s » 
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logically utilize hyteocarbon stocks noT derived from' natural crude oil In IV-A 
a# designated above, and as here summarized in the two parts of Table probable 
Old plausible loss factors were derived so as to establish, first, a p: >hable re- 
duced quantity of crude oil available for refinery charge, and second, the proba- 
ble reduced and net quantities of petroleum products available for con: amotion 
after accounting for a plausible over-all refinery consumption of residual fuel 
Gilo It is assumed in the present analyses that an accounting for finished engine 
blends would have insignificant effect upon total values* 

bo This loss constitutes a typical difference between non-gaseous products and 
the original crude charge 0 The loss is mostly coinnosed of the refiner or tail gas 
which serves as fuel gas in the usual case* The remainder consists of normal mater! 


losses such as in carbon deposits and sludge waste 0 The calculated losu factor of 


7o8£ is rounded off to 8$ in applying the data for net yields (c£ r , I7«4 aj de- 
signated in footnote a above)© 


25X1 
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agency estimates are at least in the same order of magnitude. The uresent agency 
estimates were derived as plausible and probable values upon a techuolo.jical basis*, 
and there would probably be sufficient fusibility in the Soviet- refin i facilitie 

to produce yields as shown in the second agency estimates 

d<, Reported Soviet petroleum product specifications show that n Xigro:ir * is a 
naphtha blend reasonably classified as a heavy gasoline j and that t? root; . :* .ftiel n is 
a heavy or marine tyoe of Diesel fuel containing heavy gas oil and residual stocks, 
probably to be classified in the residual group of products for comparison with 
the present agency estimates 0 20/ 
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APPENDIX D 

USSR HOUDRY SYSTEM REFINERY FLOW DIAGRAMS* 
Material Balances and Liquid Volume Correlation? 


Plant Noo 1 (Gurev) 

Plant No© 2 {Orsk} 

Plant No© 3 (Kuybyshev) Original Proposal 

Plant No* 3 ( Kuybyshav ) Supplementary Proposal 

Plant Noo h ( Xrasnovodsk ) Original Proposal 

Plant No© 1* (Krasnovodsk) Supplementary Proposal 

4 Numerical "data are either nil or not applicable where omi 
in the tabulations in these figures 0 
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